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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation sensitive 
resin composition which has high transparency to radiations, 
and has excellent basic properties as a resist, such as 
sensitivity, dry etching resistance and pattern shapes, more 
particularly excellent solubility in a resist solvent and reduces 
the roughness of pattern side walls after development. 
SOLUTION: The radiation sensitive resin composition contains 
an acid dissociative group-containing resin which is insoluble in 
an alkali or hardly soluble in the alkali and is made easily soluble 
in the alkali by the effect of an acid and a radiation sensitive 
acid forming agent. The dissociative group-containing resin 
includes the recursive unit expressed by formula (1) and the 
ratio (Mw/Mn) of the weight average molecular weight and 
number average molecular weight thereof is <1.5. 
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* NOTICES * 

JFO and NCI PI are not responsible for any 
damages caused by the use o£ tbis tr€mslatlon. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

It is alkali insolubility or alkali poor solubility, and is a radiation-sensitive resin constituent containing the 
acid dissociation nature machine content resin which serves as alkali soluble according to an operation of an 
acid, and a radiation-sensitive acid generator, 

Said acid dissociation nature machine content resin is a radiation-sensitive resin constituent characterized by 
the ratio (weight average molecular weight/number average molecular weight) of weight average molecular 
weight and number average molecular weight being smaller than 1 .5 including the repeat unit expressed 
with the following type (1). 
[Formula 1] 



I \ 
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(1) 



(In a formula (1), Rl expresses hydrogen, a methyl group, a TORIFURORO methyl group, or a 
hydroxymethyl group mutually-independent.) R2 expresses the alkyl group of the univalent alicyclic 
hydrocarbon radical of carbon numbers 4-20, its derivative or the shape of a straight chain of carbon 
numbers 1-4, and the letter of branching independently of mutual. And at least one of the R2 is this aHcyclic 
hydrocarbon radical or its derivative, or any two R2 joins mutually together, the divalent alicyclic 
hydrocarbon radical of carbon numbers 4-20 or its derivative is formed with the carbon atom which each has 
combined, and the R2 remaining expresses the alkyl group of the shape of a straight chain of carbon 
numbers 1-4, and the letter of branching, the xmiv^ent alicyclic hydrocarbon radical of carbon numbers 4- 
20, or its derivative. 
[Claim 2] 

The radiation-sensitive resin constituent according to claim 1 characterized by being the polymer with which 
said acid dissociation nature machine content resin is obtained using a living radical polymerization 
initiator. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Especially this invention relates to the radiation-sensitive resin constituent which can be suitably used for 
micro processing which uses various kinds of radiations like charged-particle lines, such as X-rays, such as 
far ultraviolet rays, such as a KrF excimer laser or an ArF excimer laser, and a synchrotron radiation line, 
and an electron ray, as a useful chemistry magnification mold resist about a radiation-sensitive resin 

constituent. 

[Background of the Invention] 
[0002] 

In the field of micro processing represented by manufacture of an integrated circuit device, in order to obtain 
a higher degree of integration, recently, the lithography technique in which micro processing with a level of 
about 200nm or less which used the ArF excimer laser (wavelength of 193nm), F2 excimer laser 
(wavelength of 157nm), etc. is possible is needed. Many chemistry magnification mold radiation-sensitive 
resin constituents using the chemistry magnification effectiveness by the acid generator which are the 
component which has an acid dissociation nature fixnctional group, and the component which generates an 
acid by the exposure of a radiation as a radiation-sensitive resin constituent suitable for the exposure by such 
excimer laser are proposed. 

For example, the chemistry magnification mold positive-resist constituent which contains the resin which 
becomes easily dissolvable to alkali in an operation of an acid, and a specific sulfonium salt system acid 
generator although it has the alkali fiisibility protected by the 2-alkyl-2-adamanthyl radical or the 1- 
adamanthyl-l-alkyl adamanthyl radical as a radiation-sensitive resin constituent and is insoluble or 
refi-actory to alkali in itself (patent reference 1 reference). The high molecular compound for photoresists 
(patent reference 2 reference) which adds and carried out copolymerization of the specific alicyclic ester of 
3 yuan which has the middle polarity of the two above-mentioned component as the 3rd component to 
specific substrate adhesion alicyclic ester and the ester of the acid desorption nature which has a specific 
alicyclic frame, the resin (patent reference 3 reference) which contains three sorts of monomer units of 
specific structure which similarly have an alicyclic frame at a specific rate are known. 
[Patent reference 1] JP,2002-156750,A (claim) 
[Patent reference 2] JP,2002-145955,A (claim) 
[Patent reference 3] JP,2002-201232,A (claim) 
[0003] 

However, in the semi-conductor field, when a degree of integration higher than before comes to be called 
for, the resolution in which the radiation-sensitive resin constituent which is a resist was more excellent has 
come to be needed. In still more detailed patteming, the repeatability of the raw material given to the lot 
variation on manufacture is called for. Moreover, many examples fi-om which the very small defect 
generated at the time of development turns into a fatal defect in a device design have been seen as detailed- 
ization progresses by coincidence. Although development which raises process margins, such as resolution 
as a resist and a light exposure dependency, is naturally furthered in order to make such a situation cope 
with it, it is also becoming pressing need that the very small defect generated at the time of development 
thinks that it originates in the resin which is a constituent, and raises the solubility to the resist solvent. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 
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This invention by having been made in order to cope with such a problem, and using the acrylic polymer 
which has specific molecular weight distribution (meta), and this polymer The transparency over a radiation 
is high. Moreover, sensibility, resolution, dry etching resistance, It excels in the radical genuine article 
nature as resists, such as a pattern configuration, and especially, while excelling in the solubility to a resist 
solvent and reducing the roughness of the pattern side attachment wall after development, it aims at offer of 
the radiation-sensitive resin constituent which makes it possible to raise manufacture stability. 
[Means for Solving the Problem] 
[0005] 

The radiation-sensitive resin constituent of this invention is alkali insolubility or alkali poor solubility, and is 
a radiation-sensitive resin constituent containing the acid dissociation nature machine content resin which 
serves as alkali soluble according to an operation of an acid, and a radiation-sensitive acid generator. 
The above-mentioned acid dissociation nature machine content resin is characterized by the ratio (Mw/Mn) 
of weight average molecular weight (it calls for short Following Mw) and number average molecular weigjit 
(it calls for short Following Mn) being smaller than 1 .5 including the repeat unit expressed with the 
following formula (1). 

In this invention, Mw and Mn say the polystyrene conversion average molecular weight by gel permeation 
chromatography (GPC), respectively. 
[Formula 2] 
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In a formula (1), Rl expresses hydrogen, a methyl group, a TORIFURORO methyl group, or a 
hydroxymethyl group mutually-independent. R2 expresses the alkyl group of the univalent alicyclic 
hydrocarbon radical of carbon numbers 4-20, its derivative or the shape of a straight chain of 1 -4, and the 
letter of branching independently of mutual. And at least one of the R2 is this alicyclic hydrocarbon radical 
or its derivative, or any two R2 joins mutually together. The divalent alicyclic hydrocarbon radical of carbon 
numbers 4-20 or its derivative is formed with the carbon atom which each has combined, and the R2 
remaining expresses the alkyl group of the shape of a straight chain of carbon numbers 1-4, and the letter of 
branching, the univalent alicyclic hydrocarbon radical of carbon numbers 4-20, or its derivative. 
[0006] 

Moreover, the above-mentioned acid dissociation nature machine content resin is characterized by being the 
polymer obtained using a living radical polymerization initiator. 

Moreover, the above-mentioned acid dissociation nature machine content resin is characterized by each 
repeat unit which constitutes this resin being the polymer by which the polymerization was carried out at 
random. 

[Effect of the Invention] 

[0007] 

By using a living radical polymerization initiator, this invention could make the value of Mw/Mn smaller 
than 1.5, and, thereby, was able to make small fluctuation of the molecular weight distribution of acid 
dissociation nature machine content resin. Moreover, when acid dissociation nature machine content resin is 
a random polymer, the solubility over a solvent improves. 

Consequently, the radiation-sensitive resin constituent of this invention As a chemistry magnification mold 
resist which induces an activity radiation and the far ultraviolet rays especially represented by the ArF 
excimer laser (wavelength of 193nm) The transparency over a radiation is high. Moreover, sensibility. 
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resolution, dry etching resistance, In the first place, a pattern configuration also has the very high solubility 
to a resist solvent in the first place, and it not only has the fundamental engine performance as a good resist, 
but can reduce the roughness of the pattem side attachment wall after development the second. 
[Best Mode of Carrying Out the Invention] 
[0008] 

When inquired about the cause which the very small defect in a lithography technique produces, it turned 
out [ of fluctuation contribution of the molecular weight distribution of ttie acid dissociation nature machine 
content resin given to the lot variation on substrate manufacture ] that it is large. That is, it tumed out that it 
is necessary to make molecular weight distribution small. Moreover, it tumed out that a cause is in the 
solubility over solvents, such as propylene-glycol-monomethyl-ether acetate of the resinous principle which 
constitutes the radiation-sensitive resin constituent which is a resist. This invention is based on such 
knowledge. 
[0009] 

As a monomer which produces the repeat unit expressed with a formula (1), the acrylic ester expressed with 
a formula (1-1) (meta) is mentioned. 
[Formula 3] 

\ / 
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(1-1) 



Rl and R2 are the same as that of Rl and R2 in a formula (1) respectively among the above-mentioned 

formula (1-1). 

[0010] 

The univalent alicyclic hydrocarbon radical of carbon numbers 4-20 in R2, its derivative, or at least one are 
an alicyclic hydrocarbon radical or its derivative, or any two R2 joins mutually together. With the carbon 
atom which each has combined, as the divalent alicyclic hydrocarbon radical of carbon numbers 4-20, or its 
derivative For example, bicyclo [2.2.1] heptane and tricyclo [5. 2.1.02, 6] Deccan, Tetracyclo [6. The radical 
which consists of radical; these alicyclic rings that consist of an alicyclic ring originating in cycloalkanes, 
such as 2.1.13, 6.02, 7] dodecane, adamantane, a cyclopentane, and a cyclohexane, for example The radical 
permuted by one or more sorts of the shape of a straight chain of the carbon numbers 1 -4, such as a methyl 
group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2-methylpropyl radical, 1 -methylpropyl 
radical, and t-butyl, the letter of branching, or an annular alkyl group or one or more pieces is mentioned. 
[0011] 

moreover, as a derivative of the univalent or divalent alicyclic hydrocarbon radical of R2 For example, a 
hydroxyl; carboxyl group; oxo-radical (namely, =0 set); A hydroxymethyl group, 1 -hydroxyethyl radical, 2- 
hydroxy ethyl radical, 1 -hydroxypropyl radical, 2-hydroxypropyl radical, 3-hydroxypropyl radical, 2- 
hydroxy butyl. The hydroxyalkyl radical of the carbon numbers 1-4, such as 3 -hydroxy butyl and 4-hydroxy 
butyl; A methoxy group, An ethoxy radical, n-propoxy group, i-propoxy group, an n-butoxy radical. The 
alkoxyl group; cyano group of the carbon numbers 1-4, such as 2-methyl propoxy group, 1 -methyl propoxy 
group, and a t-butoxy radical; A cyano mpthyl group, One or more sorts or the radical which it has one or 
more pieces is mentioned in substituents, such as a cyano alkyl group of the carbon numbers 2-5, such as 2- 
cyano methyl group, 3 -cyano propyl group, and 4-cyano butyl. Hydroxyl, a carboxyl group, a 
hydroxymethyl group, a cyano group, a cyano methyl group, etc. are desirable among these substituents. 
[0012] 

Moreover, as an alkyl group of the shape of a straight chain of the carbon numbers 1-4 of R2, and the letter 
of branching, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2-methylpropyl 
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radical, 1-methylpropyl radical, t-butyl, etc. are mentioned, for example. A methyl group, an ethyl group, n- 
propyl group, and i-propyl group are desirable among these alkyl groups. 

Inside of a formula (1) - If a thing desirable as a functional-group side chain which forms C(R2) 3 is 
mentioned A 1 -methyl- 1-cyclopentylic group, a 1 -ethyl- 1-cyclopentylic group, A 1 -methyl- 1-cyclohexyl 
radical, a 1 -ethyl- 1-cyclohexyl radical, A 2-methyl adamantane-2-IRU radical, a 2-methyl-3-hydroxy 
adamantane-2-IRU radical, A 2-ethyl chill adamantane-2-IRU radical, a 2-ethyl-3 -hydroxy adamantane-2- 
IRU radical, A 2-n-propyl adamantane-2-IRU radical, a 2-n-propyl-3 -hydroxy adamantane-2-IRU radical, A 
2-isopropyl adamantane-2-IRU radical, a 2-isopropyl-3-hydroxy adamantane-2-IRU radical, A 2-methyl 
bicyclo [2.2.1] hept-2-IRU radical, a 2-ethyl bicyclo [2.2.1] hept-2-IRU radical, 8-methyl tricyclo [5. 2.1.02, 
a 6] deca-8-IRU radical, 8-ethyl tricyclo [5. 2.1.02, a 6] deca-8-IRU radical, 4-methyl-tetracyclo [6. 2.1.13, 
6.02, a 7] dodeca-4-IRU radical, 4-ethyl-tetracyclo [6, 2.1.13, 6.02, a 7] dodeca-4-IRU radical, A 1 -(bicyclo 
[2.2.1] hept-2-IRU)-l-methylethyl radical, A l-(tricyclo [5. 2.1.02, 6] deca-8-IRU)-l-methylethyl radical, A 

1- (tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRU)-l-methylethyl radical, A l-(adamantane-l-IRU)-l- 
methylethyl radical, a 1 -(3 -hydroxy adarnantane-l-IRU)-l-methylethyl radical, 1 and 1 -dicyclohexyl ethyl 
group, 1, and 1-JI (bicyclo [2.2.1] hept-2-IRU) ethyl group, 1 and 1-JI (tricyclo [5. 2.1.02, 6] deca-8-IRU) 
ethyl group, 1, and 1-JI (tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRU) ethyl group, 1, and 1-JI (adamantane- 
1 -IRU) ethyl group etc. is mentioned. 

[0013] 

Moreover, a suitable example is given to below in the monomer which gives the repeat unit expressed with a 
formula (1-1). 

Acrylic-acid 1 -methyl- 1-cyclopentyl ester, acrylic-acid (meta) 1 -ethyl- 1-cyclopentyl ester, (Meta) Acrylic- 
acid 1 -methyl- 1-cyclohexyl ester, acrylic-acid (meta) 1 -ethyl- 1-cyclohexyl ester, (Meta) Acrylic-acid 2- 
methyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 2-methyl 3-hydroxy adamantane-2- 
IRUESUTERU, (Meta) Acrylic-acid 2-ethyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 2-ethyl 3- 
hydroxy adamantane-2-IRUESUTERU, (Meta) Acrylic-acid 2-n-propyl-adamantane-2-IRUESUTERU, 
(Meta) Acrylic-acid 2-n-propyl 3-hydroxy adamantane-2-IRUESUTERU, (Meta) Acrylic-acid 2-isopropyl 
adamantane-2-IRUESUTERU, (Meta) Acrylic-acid 2-isopropyl 3-hydroxy adamantane-2-IRUESUTERU, 
(Meta) Acrylic-acid 2-methyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 2-methyl bicyclo [2.2.1] 
hept-2-IRUESUTERU, (Meta) Acrylic-acid 2-ethyl bicyclo [2.2.1] hept-2-IRUESUTERU, (Meta) (Meta) 
Acrylic-acid 8-methyl tricyclo [5. 2.1.02, 6] deca-8-IRUESUTERU, (Meta) Acrylic-acid 8-ethyl tricyclo [5. 
2,1.02, 6] deca-8-IRUESUTERU, (Meta) Acrylic-acid 4-methyl tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4- 
IRUESUTERU, (Meta) Acrylic-acid 4-ethyl tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRUESUTERU, 
Acrylic-acid 1 -(bicyclo [2.2.1] hept-2-IRU)-l -methyl ester, (Meta) AcryUc-acid 1 -(tricyclo [5. 2.1.02, 6] 
deca-8-IRU)-l -methyl ester, (Meta) AcryHc-acid l-(tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRU)-l- 
methylethyl ester, (Meta) Acrylic-acid l-(adamantane-l-IRU)-l-methylethyl ester, (Meta) Acrylic-acid 1- 
(3-hydroxy adamantane-l-IRU)-l-methylethyl ester, (Meta) An acryhc acid 1, 1 -dicyclohexyl ethyl ester, an 
acrylic acid (meta) 1, 1-JI (bicyclo [2.2.1] hept-2-IRU) ethyl ester, (Meta) An acrylic acid 1, 1-JI (tricyclo 
[5. 2.1.02, 6] deca-8-IRU) ethyl ester, (Meta) (Meta) An acrylic acid 1, l-JI (tetracyclo [6. 2.1.13, 6.02, 7] 
dodeca-4-IRU) ethyl ester, an acrylic acid (meta) 1, and 1-JI (adamantane-l-IRU) ethyl ester are mentioned. 
[0014] 

In the monomer which gives the repeat unit expressed with the above-mentioned formula (1-1), as a suitable 
monomer especially AcryUc-acid 1 -methyl- 1-cyclopentyl ester, acrylic-acid (meta) 1 -ethyl- 1-cyclopentyl 
ester, (Meta) Acrylic-acid 1 -methyl- 1-cyclohexyl ester, acrylic-acid (meta) 1 -ethyl- 1 -cyclohexyl ester, 
(Meta) Acrylic-acid 2-methyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 2-ethyl adamantane-2- 
IRUESUTERU, (Meta) (Meta) Acrylic-acid 2-n-propyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 

2- isopropyl adamantane-2-IRUESUTERU, and acrylic-acid (meta) l-(adamantane-l-IRU)-l-methylethyl 
ester are mentioned. These can be used even if it mixes, even when it is independent. 

[0015] 

The acid dissociation nature machine content resin with Mw/Mn smaller than 1.5 concerning this invention 
has the desirable thing which was chosen or more from at least one of the repeat units expressed with the 
following type (2) - a formula (7) with the repeat unit expressed with a formula (1) eind which include a unit 
repeatedly, 
[Formula 4] 
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The above-mentioned formula (2) In - (7), Rl is the same as that of Rl in a formula (1). 
In a formula (2), A expresses the alkylene group of the shape of a straight chain which may have the 
substituent of single bond or carbon numbers 1-6, and the letter of branching, monochrome or a dialkylene 
glycol radical, and an alkylene ester group, and B expresses the alkylene group which may have the 
substituent of single bond or carbon numbers 1-3, an alkyloxy radical, and an oxygen atom. 
In a formula (3), E expresses the divalent alkyl group of single bond or carbon numbers 1-3. R3 expresses a 
hydroxyl group, a cyano group, a carboxyl group, -COOR5, or -Y-R6 independently of mutual R5 The 
alkyl group of a hydrogen atom or the shape of a straight chain of carbon numbers 1-4, and the letter of 
branching. Or the alicyclic alkyl group of carbon numbers 3-20 and Y express the divalent alkylene group of 
single bond or carbon numbers 1-3 independently of mutual, and R6 expresses a hydrogen atom, a hydroxyl 
group, a cyano group, or seven -COOR(s) independently of mutual. However, at least one R3 is not a 
hydrogen atom. As E and Y, single bond, a methylene group, ethylene, and a propylene radical are 
mentioned. 

Moreover, as R7 in seven -COOR(s), the alkyl group of a hydrogen atom or the shape of a straight chain of 
carbon numbers 1 -4, and the letter of branching or the alicyclic alkyl group of carbon numbers 3-20 is 
expressed. As an alkyl group of the shape of a straight chain of carbon numbers 1-4, and the letter of 
branching, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2-methylpropyl radical, 
1-methylpropyl radical, and t-butyl can be illustrated. As an alicyclic alkyl group of carbon numbers 3-20 - 
The cycloalkyl radical expressed with CnH2n-l (n is the integer of 3-20), For example, a cyclo propyl 
group, cyclo butyl, a cyclopentylic group, a cyclohexyl radical, A cycloheptyl radical, a cyclo octyl radical, 
etc. Moreover, a polycyclic mold aUcyclic alkyl group. For example, a bicyclo [2.2.1] heptyl radical and 
tricyclo [5. 2.1.02, 6] decyl group, Tetracyclo [6. Radicals which permuted a part of cycloalkyl radical or 
polycyclic mold alicyclic alkyl group by one or more sorts of the shape of a straight chain, the letter of 
branching, or an annular alkyl group oKone or more pieces, such as 2.1.13, 6.02, 7] dodecanyl radical, and 
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an adamanthyl radical, are mentioned. 

In a formula (4), G expresses the alkylene group of single bond, the shape of a straight chain of carbon 
numbers 1-6, and the letter of branching or the divalent alicyclic hydrocarbon radical of carbon numbers 4- 
20, an alkylene glycol radical, and an alkylene ester group. As an alkylene group of the shape of a straight 
chain of carbon numbers 1-6, and the letter of branching, a methylene group, ethylene, a propylene radical, a 
butylene radical, a pentene radical, a hexylene radical, a cyclo hexylene radical, etc. are mentioned. 
In a formula (5), J expresses the shape of single bond and a straight chain which may have the substituent of 
carbon numbers 1-20, the letter of branching, an annular alkylene group, an alkylene glycol radical, and an 
alkylene ester group. 

In a formula (6), L expresses the shape of single bond and a straight chain which may have the substituent of 
carbon numbers 1-20, the letter of branching, an annular alkylene group, an alkylene glycol radical, and an 
alkylene ester group, and R4 expresses the thing in which the alkyl group of a hydrogen atom, the shape of a 
straight chain of carbon numbers 1-4, and the letter of branching, an alkoxy group, a hydroxyalkyl radical, 
the divalent alicyclic hydrocarbon radical of carbon numbers 3-20, or its derivative was formed, q is 1 or 2. 
In a formula (7), N and M express independently the shape of single bond and a straight chain which may 
have the substituent of carbon numbers 1-20, the letter of branching, an annular alkylene group, an alkylene 
glycol radical, and an alkylene ester gro^p, respectively. As an alkylene group of the shape of a straight 
chain, and the letter of branching, a metliylene group, ethylene, a propylene radical, a butylene radical, a 
pentene radical, a hexylene radical, a cyclo hexylene radical, etc. are mentioned, p is 0 or 1. 
[0016] 

As a monomer which produces the repeat unit expressed with a formula (2), the compound expressed with a 
formula (2-1) is mentioned. 
[Formula 5] 




(2-1) .,V 



Rl in a formula (2-1) expresses a hydrogen atom or a methyl group, and A and B of it are the same as that 
of A and B in a formula (2). in addition — as the alkylene group of the shape of a straight chain of the carbon 
numbers 1-6 in A, and the letter of branching — a methylene group, ethylene, a propylene radical, a butylene 
radical, and a pentene radical — it passes and a xylene radical and a cyclo hexylene radical can be illustrated. 

[0017] 

As a desirable monomer, the monomer expressed with following type (2-1-1) - (2-1-7) is mentioned in the 
monomer expressed with a formula (2-1). 
[Formula 6] 
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Rl is a hydrogen atom, a methyl group, a trifluoromethyl radical, or a hydroxymethyl group, and is 
mentioned here as a monomer also with that desirable from which the 7th place equivalent to the bridge 
head of norbomane became an oxygen atom instead of the above-mentioned methylene group. 
[0018] 

As a monomer which produces the repeat vmit expressed with a formula (3), the compound expressed with a 
formula (3-1) is mentioned. 
[Formula 8] 
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In a formula (3-1), Rl expresses a hydrogen atom or a methyl group, and E and R3 of it are the same as that 

of E and R3 in a formula (3). 

[0019] 

A desirable monomer is listed to below in the monomer expressed with a formula (3-1). 
Acrylic-acid 3 -hydroxy adamantane ester, acrylic-acid (meta) 3 -hydroxy adamantane-l-ylmethyl ester, 
(Meta) An acrylic acid 3, 5-dihydroxy adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-hydroxy-5- 
cyano adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-hydroxy-5-carboxyl adamantane-l-ylmethyl 
ester, (Meta) Acrylic-acid 3-hydroxy-5-methoxycarbonyl adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 
3-hydroxymethyl adamantane-l-ylmethyl ester, (Meta) An acrylic acid 3, 5-dihydroxy methyl adamantane- 
l-ylmethyl ester, (Meta) Acrylic-acid 3-hydroxy-5-hydroxymethyl adamantane-l-ylmethyl ester, (Meta) 
Acrylic-acid 3-cyano-5-hydroxymethyl adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3- 
hydroxymethyl-5-carboxyl adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-hydrox>Tnethyl-5- 
methoxycarbonyl adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-cyano adamantane-l-ylmethyl ester, 
(Meta) An acrylic acid 3, 5-dicyano adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-cyano-5-carboxyl 
adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-cyano-5-methoxycarbonyl adamantane-l-ylmethyl 
ester, (Meta) Acrylic-acid 3-carboxyl adamantane-l-ylmethyl ester, (Meta) An acrylic acid 3, 5-dicarboxyl 
adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-carboxyl-5-methoxycarbonyl adamantane-l-ylmethyl 
ester, (Meta) (Meta) Acrylic-acid 3-methoxycarbonyl adamantane-l-ylmethyl ester, an acrylic acid (meta) 3, 
5-dimethoxy carbonyl adamantane-l-ylmethyl ester, 
[0020] 

Acrylic-acid 3 -hydroxy-5 -methyl adamantane- 1-IRUESUTERU, (Meta) An acrylic acid 3, 5-dihydroxy-7- 
methyl adamantane- 1-IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-hydroxy - 5-cyano-7-methyl 
adamantane- 1-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy - 5-carboxyl-7-methyl adamantane-1- 
IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy - 5-methoxycarbonyl-7-methyl adamantane- 1- 
IRUESUTERU, Acrylic-acid 3-hydroxymethyl-5-methyl adamantane- 1-IRUESUTERU, (Meta) An acrylic 
acid 3, 5-dihydroxy methyl-7-methyl ademiantane- 1-IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-hydroxy 
- 5-hydroxymethyl-7-methyl adamantane- 1-IRUESUTERU, (Meta) Acrylic-acid 3-cyano - 5- 
hydroxymethyl-7-methyl adamantane- 1-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxymethyl - 5- 
carboxyl-7-methyl adamantane- 1-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxymethyl - 5- 
methoxycarbonyl-7-methyl adamantane- 1-IRUESUTERU, Acrylic-acid 3-cyano-5-methyl adamantane-1- 
IRUESUTERU, (Meta) An acrylic acid 3, 5-dicyano-7-methyl adamantane- 1-IRUESUTERU, (Meta) 
(Meta) Acrylic-acid 3-cyano - 5-carboxyl-7-methyl adamantane- 1-IRUESUTERU, (Meta) Acrylic-acid 3- 
cyano - 5-methoxycarbonyl-7-methyl adamantane- 1-IRUESUTERU, Acrylic-acid 3-carboxyl-5-methyl 
adamantane- 1-IRUESUTERU, (Meta) An acrylic acid 3, 5-dicarboxyl-7-methyl adamantane- 1- 
IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-carboxyl - 5-methoxycarbonyl-7-methyl adamantane- 1- 
IRUESUTERU, (Meta) Acrylic-acid 3-methoxycarbonyl-5-methyl adamantane- 1-IRUESUTERU, an acryhc 
acid (meta) 3, 5-dimethoxy carbonyl-7-methyl adamantane- 1-IRUESUTERU, 
[0021] 
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Acrylic-acid 3-hydroxy-5-methyl adamantane-l-ylmethyl ester, (Meta) An acrylic acid 3, 5-dihydroxy-7- 
methyl adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-hydroxy-5-cyano-7-methyl adamantane-l- 
ylmethyl ester, (Meta) Acrylic-acid 3-hydroxy-5-carboxyl-7-methyl adamantane-l-ylmethyl ester, (Meta) 
Acrylic-acid 3-hydroxy-5-methoxycarbonyl-7-methyl adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3- 
hydroxymethyl-5-methyl adamantane-l,-ylmethyl ester, (Meta) (Meta) Acrylic acids 3 and 5 - Dihydroxy 
methyl-7-methyl adamantane-l-ylmethyl ester. Acrylic-acid 3-hydroxy-5-hydroxymethyl-7-methyl 
adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-cyano-5-hydroxymethyl-7-methyl adamantane-l- 
ylmethyl ester, (Meta) Acrylic-acid 3-hydroxymethyl-5-carboxyl-7-methyl adamantane-l-ylmethyl ester, 
(Meta) Acrylic-acid 3-hydroxymethyl-5-methoxycarbonyl-7-methyl adamantane-l-ylmethyl ester, (Meta) 
Acrylic-acid 3-cyano-5-methyl adamantane-l-ylmethyl ester, (Meta) An acrylic acid 3, 5-dicyano-7-methyl 
adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-cyano-5-carboxyl-7-methyl adamantane-l-ylmethyl 
ester, (Meta) Acrylic-acid 3-cyano-5-methoxycarbonyl-7-methyl adamantane-l-ylmethyl ester, (Meta) 
Acrylic-acid 3-carboxyl-5-methyl adamantane-l-ylmethyl ester, (Meta) An acrylic acid 3, 5-dicarboxyl-7- 
methyl adamantane-l-ylmethyl ester, (Meta) Acrylic- acid 3-carboxyl-5-methoxycarbonyl-7-methyl 
adamantane-l-ylmethyl ester, (Meta) (Meta) Acrylic-acid 3-methoxycarbonyl-5-methyl adamantane-l- 
ylmethyl ester, acrylic acids 3 and 5 (meta) - Dimethoxy carbonyl-7-methyl adamantane-l-ylmethyl ester, 
[0022] 

(Meta) Acrylic-acid 3-hydroxy - 5, 7-dimethyl adamantane-l-IRUESUTERU, Acrylic-acid 3- 
hydroxymethyl -5, 7-dimethyl adamantane-l-IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-cyano - 5, 7- 
dimethyl adamantane-l-IRUESUTERU, The acrylic-acid 3-carboxyl -5, 7-dimethyl adamantane-l- 
IRUESUTERU, (Meta) The acrylic-acid 3-methoxycarbonyl -5, 7-dimethyl adamantane-l-IRUESUTERU, 
(Meta) (Meta) Acrylic-acid 3-hydroxy - 5, 7-dimethyl adamemtane-l-ylmethyl ester. Acrylic-acid 3- 
hydroxymethyl -5, 7-dimethyl adamantane-l-ylmethyl ester, (Meta) (Meta) Acrylic-acid 3-cyano - 5, 7- 
dimethyl adamantane-l-ylmethyl ester, (Meta) The acrylic-acid 3-carboxyl -5, 7-dimethyl adamantane-l- 
ylmethyl ester, the acrylic-acid (meta) 3-methoxycarbonyl -5, 7-dimethyl adamantane-l-ylmethyl ester, etc. 
are mentioned. 
[0023] 

In the monomer expressed with a formula (3-1), as a suitable monomer especially Acrylic-acid 3-hydroxy 
adamantane-l-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy adamantane-l-ylmethyl ester, (Meta) An 
acrylic acid 3, 5-dihydroxy adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3-cyano adamantane-l- 
ylmethyl ester, (Meta) Acrylic-acid 3-carboxyl adamantane-l-ylmethyl ester, (Meta) Acrylic-acid 3- 
hydroxy- 5 -methyl adamantane-l-IRUESUTERU, (Meta) An acrylic acid 3, 5-dihydroxy-7-methyl 
adamantane-l-IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-hydroxy - 5, 7-dimethyl adamantane-l- 
IRUESUTERU, (Meta) The acrylic-acid 3-carboxyl -5, 7-dimethyl adamantane-l-IRUESUTERU, acryHc- 
acid (meta) 3-hydroxy - 5 and 7-dimethyl adamantane-l-ylmethyl ester etc. is mentioned. 
[0024] 

As a monomer which produces the repeat unit expressed with a formula (4), the compound expressed with a 
formula (4-1) is mentioned. 
[Formula 9] 
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In a formula (4-1), Rl expresses a hydrogen atom, a metiiyl group, a trifluoromethyl radical, or a 
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hydroxymethyl group, and G of it is the same as that of G in a formula (4). 

In the monomer expressed with a formula (4-1), the monomer expressed with the following type (4-1-1) - a 
formula (4-1-8) is especially mentioned as a suitable monomer. 
[Formula 10] 
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[Formula 11] 
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In an upper type, Rl is either a hydrogen atom, a methyl group, a trifluoromethyl radical or a 
hydroxymethyl group, and is mentioned as a monomer also with that desirable from which the 7th place 
equivalent to the bridge head of norbomane became an oxygen atom instead of the above-mentioned 
methylene group. 
[0025] 

As a monomer which produces the repeat unit expressed with a formula (5), the compound expressed with a 
formula (5-1) is mentioned. 
[Formula 12] 
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In a formula (5-1), Rl expresses a hydrogen atom or a methyl group, and J of it is the same as that of J in a 
formula (5). 

In the monomer expressed with a formula (5-1), the monomer expressed with the following type (5-1-1) - a 
formula (5-1-4) is especially mentioned as a suitable monomer. 
[Formula 13] 
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In an upper type, Rl is either a hydrogen atom, a methyl group, a trifluoromethyl radical or a 

hydroxymethyl group. 

[0026] 

As a monomer which produces the repeat unit expressed with a formula (6), the compound expressed with a 
formula (6-1) is mentioned. 
[Formula 14] 
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In a formula (6-1), Rl expresses a hydrogen atom, a methyl group, a trifluoromethyl radical, or a 

hydroxymethyl group, and q, L, and R4 of it are the same as that of q, L, and R4 in a formula (6). 

In the monomer expressed with a formula (6-1), the monomer expressed with the following type (6-1-1) 

formula (6-1-15) is especially mentioned as a suitable monomer. 

[Formula 15] 
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[Formula 17] 
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In an upper type, a hydrogen atom, a methyl group, an ethyl group, a propyl group, butyl, a cyclohexyl 
radical, a norbomyl radical, an adamanthyl radical, a methoxy group, an ethoxy radical, a propoxy group, a 
butoxy radical, a hydroxymethyl group, a hydroxyethyl radical, etc. are mentioned as a desirable example of 
R4. 
[0027] 

As a monomer which produces the repeat unit expressed with a formula (7), the compound expressed with a 
formula (7-1) is mentioned. 
[Formula 18] 




OH 

(7-1) 



In a formula (7-1), Rl expresses a hydrogen atom, a methyl group, a trifluoromethyl radical, or a 

hydroxymethyl group, and N, M, and p of it are the same as that of N, M, and p in a formula (7). 

In the monomer expressed with a formula (7-1), the monomer expressed with the following type (7-1-1) - a 

formula (7-1-9) is especially mentioned as a suitable monomer. 

[Formula 19] 
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[Formula 20] 
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[0028] 

The acid dissociation nature machine content resin with Mw/Mn smaller than 1 .5 conceming this invention 
can include the repeat unit of further others in addition to the repeat unit expressed with a formula (1) - a 
formula (7). 

As a monomer which gives other repeat units, for example (meta) Acrylic-acid hydroxy methyl ester, 1- 
(meta) acrylic-acid-2-hydroxy methyl ester, an acrylic acid (meta). Acrylic-acid- 5 (6)-hydroxy bicyclo 
[2.2.1] hept-2-IRUESUTERU, (Meta) (Meta) Acrylic-acid-9(10)-hydroxy tetracyclo [6. 2.1.13, 6.02, 7] 
dodeca-4-IRU, Acrylic-acid carboxyl methyl ester, acrylic-acid (meta)-2-carboxyl ethyl ester, (Meta) 
Acrylic-acid-3-carboxy adamantane-l-IRUESUTERU, (Meta) Acrylic-acid-5(6)-carboxy bicyclo [2.2.1] 
hept-2-IRUESUTERU, (Meta) (Meta) Acrylic-acid-9(10)-carboxy tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4- 
IRUESUTERU, Acrylic-acid cyano methyl ester, l-(meta) acrylic-acid-2-cyano ethyl ester, (Meta) Acrylic- 
acid-3-cyano adamantane-l-IRU, acrylic-acid (meta)-5(6)-cyano bicyclo [2.2.1] hept-2-IRUESUTERU, 
(Meta) (Meta) Acrylic-acid-9(10)-cyano tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRUESUTERU, Acrylic- 
acid methyl ester, ethyl-acrylate (meta) ester, (Meta) Acrylic-acid adamantane-l-IRUESUTERU, acrylic- 
acid (meta) bicyclo [2.2.1] hept-2-IRUESUTERU, (Meta) (Meta) An acrylic acid -7, 7-dimethyl bicyclo 
[2.2.1] hepta-l-IRUESUTERU, and aciylic-acid (meta) tricyclo [5. 2.1.02, 6] deca-8-IRUESUTERU; 
[0029] 

(Meta) Acrylic acid -7 - Oxo-6-OKISA bicyclo [3.2.1] OKUTA-4-IRUESUTERU, (Meta) Acrylic-acid-2- 
methoxycarbonyl -7 - Oxo-6-OKISA bicyclo [3.2.1] OKUTA-4-IRUESUTERU, Acrylic-acid-2-oxo- 
tetrahydropyran-4-IRUESUTERU, (Meta) Acrylic-acid-4-MECHIRU 2-oxo-tetrahydropyran-4- 
IRUESUTERU, (Meta) Acrylic-acid-5-oxo-tetrahydrofuran-3-IRUESUTERU, (Meta) An acrylic acid -2, 2- 
dimethyl-5-oxo-tetrahydrofuran-3-IRUESUTERU, (Meta) An acrylic acid -4, 4-dimethyl-5-oxo- 
tetrahydrofuran-3-IRUESUTERU, (Meta) Acrylic-acid-2-oxo-tetrahydrofuran-3-IRUESUTERU, (Meta) An 
acrylic acid -4, 4-dimethyl-2-oxo-tetrahydrofuran-3-IRUESUTERU, (Meta) An acrylic acid -5, 5-dimethyl- 
2-oxo-tetrahydrofuran-3-IRUESUTERU, (Meta) (Meta) Acrylic-acid-5-oxo-tetrahydrofuran-2-ylmethyl 
ester, an acrylic acid (meta) -3, 3-dimethyl-5-oxo-tetrahydrofuran-2-ylmethyl ester, 
[0030] 

N and N-dimethyl (meta) acrylamide, a croton amide, a mallein amide, A fumaric amide, mesa 
KONAMIDO, SHITORAKONAMIDO, an ITAKON amide, etc.; Methylene GURIKORUJI (meta) 
acrylate, Ethylene GURIKORUJI (meta) acrylate, 2, the 5-dimethyl -2, 5-hexane JIORUJI (meta) acrylate, 
1, 2-adamantane JIORUJI (meta) acrylate, 1, 3-adamantane JIORUJI (meta) acrylate, 1, 4-adamantane 
JIORUJI (meta) acrylate, tricyclo deca nil JIMECHIRORUJI (meta) acrylate, etc. can be mentioned. 
[0031] 

As for the acid dissociation nature machine content resin with Mw/Mn smaller than 1 .5 conceming this 



http://www4.ipdl.ncipi.go.jp/cgi-bin/trari_web_cgi_ejje 



6/16/2006 



JP,2004-220009,A [DETAILED DESCRIPTION] 



Page 16 of 29 



invention, it is desirable to constitute per at least one repeat of the repeat unit expressed with a formula (2) 
thru/or a formula (7) with the repeat unit expressed with a formula (1). 

the rate in the inside of the copolymer of a repeat unit (1) ~ all repeat units — receiving —15- 70-mol % — it 
is 1 5 - 25-mol % preferably. Less than [ 1 5 mol % ], it is the inclination for the definition as a resist to 
deteriorate, and when 70-mol % is surpassed, it is in the inclination for the development nature as a resist to 
fall. 

the rate of the repeat unit (2) in the case of having a repeat unit (2) in a copolymer — all repeat units — 

receiving — 5 - 70-mol % — desirable — 5 - 60-mol %; 

the rate of the repeat unit (3) in the case of having a repeat unit (3) in a copolymer — all repeat units — 
receiving - 5 - 70-mol % — desirable — 5 - 50-mol %; 

the rate of the repeat unit (4) in the case of having a repeat xmit (4) in a copolymer ~ all repeat units — 
receiving - 5 - 70-mol % — desirable — 5 - 50-mol %; 

the rate of the repeat unit (5) in the case of having a repeat unit (5) in a copolymer — all repeat units — 
receiving — 5 - 70-mol % — desirable — 5 - 50-mol %; 

the rate of the repeat unit (6) in the case of having a repeat unit (6) in a copolymer ~ all repeat units ~ 
receiving ~ 5 - 70-mol % — desirable ~ 5 - 50-mol %; 

the rate of the repeat unit (7) in the case of having a repeat unit (7) in a copolymer ~ all repeat xmits ~ 
receiving ~ 5 - 70-mol % — it is 5 - 50-mol % preferably. 

When the content of a repeat unit (2) surpasses 70-mol %, it is in the inclination for degradation of 
resolution and the solubility to a resist solvent to fall. When the content of a repeat unit (3) surpasses 70-mol 
%, it is in the inclination for development nature to fall. When the content of a repeat unit (4) surpasses 70- 
mol %, it is in the inclination for dry etching resistance to fall. When the content of a repeat unit (5) 
surpasses 70-mol %, it is in the inclination for resolution to fall. When the content of a repeat unit (6) 
surpasses 70-mol %, it is in the inclination for development nature to fall. When the content of a repeat xmit 
(7) surpasses 70-mol %, it is in the inclination for development nature to fall. 
[0032] 

Acid dissociation nature machine content resin can make the value of Mw/Mn smaller than 1 .5 easily 
according to the living radical polymerization which uses a living radical polymerization initiator. 
The radical polymerization maintained as a living radical polymerization used for this invention, without 
losing the activity of a polymerization end is meant. Although living polymerization shows the thing of the 
polymerization in which an end always continues having activity in a narrow sense, the pseudo-living 
polymerization which generally has that by which the end was inactivated, and the activated thing in an 
equilibrium state is also contained. The definition in this invention is also the latter. Research is positively 
made by the research consortium with living radical polymerizations various in recent years. Radical 
scavengers, such as a thing and a cobalt porphyrin complex (J. 116 Am.Chem.Soc.l994, 7943) using chain 
transfer agents, such as a polysulfide, as the example, and a nitroxide compound, are used (it 
Macromolecules(es)). The atomic migration radical polymerization which makes 1994, 27, 7228, an organic 
halogenide, etc. an initiator, and makes a transition metal complex a catalyst (JP,2002- 145972, A, JP,2002- 
80523,A, JP,2001-261733,A, JP,2000-2.64914,A), What has RCSS at the growth end (WO 9801478A1, 
W09858974A1, W09935177A1, W0^931 144, US 6380335B1) is mentioned. 
[0033] 

Hereafter, the suitable living radical polymerization system for this invention is explained. 
Among the living radical polymerizations for manufacturing acid dissociation nature machine content resin, 
the approach using the radical scavenger in the nitroxide compound of a living radical polymerization 
initiator is first explained in the example which uses a heat radical generating agent and a nitroxide 
compound for an initiator. Generally in this polymerization, a stable nit ROKISHI fi"ee radical (= N-0-) is 
used as a radical capping agent. As such compounds, although limitation is not carried out, the nit ROKISHI 
fi-ee radical fi-om annular hydroxy amines, such as a 2, 2, 6, and 6-permutation-l-piperidinyloxy radical and 
a 2, 2, 5, and 5 -permutation- 1-pyrrolidinyl oxy-radical, is desirable. As a substituent, a with a carbon 
numbers [, such as a methyl group and an ethyl group, ] of four or less alkyl group is suitable. 
As a concrete nit ROKISHI fi-ee radical compound Although limitation is not carried out, 2, 2, 6, a 6- 
tetramethyl-l-piperidinyloxy radical (TEMPO), A 2, 2, 6, and 6-tetraethyl-l-piperidinyloxy radical, A 2, 2, 
6, and 6-tetramethyl-4-oxo— 1-piperidinyloxy radical, 2, 2, 5, and 5-tetramethyl-l-pyrrolidinyl oxy-radical, 
1, 1 and 3, and 3-tetramethyl-2-ISOINDORI nil oxy-radical, N, and N-G tert butylamine oxy-radical etc. is 
mentioned. Instead of a nit ROKISHI fi-ee radical, a fi-ee radical with a stable galvinoxyl (galvinoxyl) fi-ee 
radical etc. can also be used. 
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[0034] 

The above-mentioned radical capping agent is used together with a heat radical generating agent. It is 
thought that the resultant of a radical capping agent and a heat radical generating agent serves as a 
polymerization initiator, and the polymerization of an addition polymerization nature monomer advances, 
although especially both concomitant use rate is not what is limited ~ a radical capping agent — one mol ~ 
receiving — a heat radical generating agent — 0.1-10 mols are suitable. 

As a heat radical generating agent, although various compounds can be used, peroxide and the azo 
compound which may generate a radical are desirable under polymerization temperature conditions. As this 
peroxide, although limitation is not carried out, there are alkyls perester, such as peroxy-carbonates; t-butyl 
peroxyoctoates, such as dialkyl peroxide; diisopropyl peroxi dicarbonate, such as diacyl peroxide; 
JIKUMIRU peroxide, such as benzoyl peroxide and lauroyl peroxide, and G t-butyl peroxide, and bis(4-t- 
butyl cyclohexyl) peroxi dicarbonate, and t-butyl peroxybenzoate, etc. Especially benzoyl peroxide is 
desirable. As an azo compound, 2,2'-azobis isobutyronitrile, 2, and 2'-azobis - (2,4-dimethylvaleronitrile), 2, 
and 2 -azobis - (4-methoxy-2,4-dimethylvaleronitrile), azobisiso butanoic acid dimethyl, etc. are mentioned, 
and especially azobisiso butanoic acid dimethyl is desirable. 
[0035] 

Moreover, the alkoxy amine compounds shown in a formula (9) and a formula (10) can be used as an 
initiator instead of the example using a heat radical generating agent and a radical capping agent as reported 
by 28 volumes and 2993 pages in macro leakage-at-bulb KYURUZU (Macromolecules) and 1995. 
[Formula 22] 
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If what has functional groups, such as a hydroxyl group as it shown in the formula (10), is used when using 
an alkoxy amine compound as an initiator, the polymer which has a functional group at the end will be 
obtained. 

Although polymerization conditions, such as the monomer and solvent which are used by the 
polymerization using radical scavengers, such as the above-mentioned nitroxide compound, and 
polymerization temperature, are not limited, they are the same as that of what is used about the atomic 
migration radical polymerization explained below, and are not cared about. 
[0036] 

As a living radical polymerization initiator, the polymerization initiator which consists of a transition metal 

complex, an organic halogenated compound and Lewis acid, or an amine can be used. 

As a central metal which constitutes a transition metal complex, the 7-1 1th group elements (it calls at the 

periodic table of the publication edited "the 4th edition of chemistry handbook basic volume I 

revision" (1993) by the Chemical Society of Japan) of the periodic table, such as iron, copper, nickel, a 

rhodium, a ruthenium, and a rhenium, are mentioned preferably. A ruthenium and copper are desirable 

especially. 

As an example of the transition metal complex which uses a ruthenium as a central metal A dichloro tris 
(triphenyl phosphine) ruthenium, a dichloro tris (tributyl phosphine) ruthenium, A dichloro (cyclo- 
octadiene) ruthenium, a dichlorobenzene ruthenium, A dichloro p-cymene ruthenium, a dichloro 
(norbomadiene) ruthenium, A cis— dichlorobis (2 and 2'-bipyridine) ruthenium, a dichloro tris (1, 10- 
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phenanthroline) ruthenium, A carbonyl chloro hydride tris (triphenyl phosphine) ruthenium, A chloro 
cyclopentadienyl bis(triphenyl phosphine) ruthenium, A chloro pentamethylcyclopentadienyl bis(triphenyl 
phosphine) ruthenium, A chloro indenyl bis(triphenyl phosphine) ruthenium etc. is mentioned. A dichloro 
tris (triphenyl phosphine) ruthenium, a chloro pentamethylcyclopentadienyl bis(triphenyl phosphine) 
ruthenium, or a chloro indenyl bis(triphenyl phosphine) ruthenium is mentioned especially preferably. 
[0037] 

An organic halogenated compound functions as a polymerization initiator. As such an organic halogenated 
compound, an alpha-halogeno carbonyl compound or alpha-halogeno carboxylate can be used, alpha- 
halogeno carboxylate is desirable especially, and they are 2-BUROMO-isobutane acid ethyl, 2-BUROMO 
propionic-acid 2-hydroxyethyl, and 2-chloro as the example. - 2, 4, and 4-trimethyl glutaric-acid dimethyl 
etc. can be mentioned. 
[0038] 

Lewis acid or an amine functions as an activator. As such Lewis acid, for example Aluminum thoria 
RUKOKISHIDO; bis(2, 6-G t-butyl phenoxy) methyl aluminum, such as aluminum TORIISO propoxide 
and aluminum NIUMUTORI (t-butoxide), A screw Bis(permutation aryloxy) alkylaluminum, such as 
methyl aluminum; Tris (permutation aryloxy) aluminum [, such as tris (2, 6-diphenyl phenoxy) aluminum, ]; 
(2, 4, 6-tree t-butyl phenoxy) Titanium tetra-alkoxides, such as titanium tetraisopropoxide, etc. can be 
mentioned, and it is aluminvmi thoria RUKOKISHIDO preferably, and is aluminum TORIISO propoxide 
especially preferably. 

As an amine, for example Monomethylamine, ethylamine, propylamine. Aliphatic series primary amine, 
such as isopropylamine and a butylamine, dimethylamine, Aliphatic series secondary amine, such as 
diethylamine, a dipropyl amine, diisopropylamine, and dibutyl amine, A trimethylamine, triethylamine, 
tripropylamine, a triisopropyl amine. Fatty amines, such as aliphatic series tertiary amine, such as 
tributylamine; N, N, N', N'-tetramethylethylenediamine, N, N, N', N'&apos;, N' &apos;-pentamethyl 
diethylenetriamine. Aliphatic series polyamine, such as a 1, 1, 4, 7, 10, and 10-HEKISAMECHIRUTORI 
ethylene tetra-amine; An aniline, Aromatic amines, such as aromatic series tertiary amine, such as aromatic 
series secondary amine, such as aromatic series primary amine, such as a toluidine, and a diphenylamine, 
and a triphenylamine, etc. can be mentioned. Especially, fatty amine is desirable and a butylamine, dibutyl 
amine, tributylamine, etc. are especially desirable. 
[0039] 

Although not necessarily limited about the content rate of each component in the polymerization initiator 
system which consists of a transition metal complex, an organic halogenated compound and Lewis acid, or 
an amine, since there is an inclination for a polymerization to become late when the rate of a transition metal 
complex to an organic halogenated compound is too low, and there is an inclination for the molecular 
weight distribution of the polymer which will be conversely obtained if too high to become large, as for the 
mole ratio of a transition metal complex:organic halogenated compoxmd, it is desirable that it is the range of 
0.05:1-1 :1 . Moreover, since there is an inclination for a polymerization to become late if the rate of the 
Lewis acid to a transition metal complex or an amine is too low, and for the molecular weight distribution of 
the polymer which will be conversely obtained if too high to become large, as for the mole ratio of organic 
halogenated compound: Lewis acid or an amine, it is desirable that it is within the limits of 1:1-1:10. 
The above-mentioned living radical polymerization initiator system can usually be prepared by mixing the 
polymerization initiator of a transition metal complex and an organic halogenated compound and Lewis 
acid, or the activator of an amine with a conventional method just before use. Moreover, the transition metal 
complex, the polymerization initiator, and the activator are kept separately, respectively, and it adds 
separately in the polymerization system of reaction, respectively, it mixes in the polymerization system of 
reaction, and you may make it function.as a living radical polymerization initiator system. 
[0040] V 

The compound which expresses to a formula (8) as other living radical polymerization initiators is 

mentioned. 

[Formula 23] 

S 
II 
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R' expresses the alkyl group or aryl group of carbon numbers 1-15 which may contain an ester group, a ether 
group, the amino group, an amide group, etc. among a formula (8), Y expresses single bond, an oxygen 
atom, a nitrogen atom, or a sulfur atom, and R'&apos; expresses the alkyl group or aryl group of carbon 
numbers 1-15 which may contain an ester group, a ether group, the amino group, etc. 
Although it is desirable as R' especially when Y is single bond, a methyl group, an ethyl group, a propyl 
group, butyl, a cyclohexyl radical, a norbomyl radical, a dinor bomyl radical, an adamanthyl radical, a 
phenyl group, benzyl, a hydroxymethyl group, a hydroxy ethyl radical, a hydroxy cyclohexyl radical, etc. are 
mentioned as an example. 

Although it is desirable especially when Y is an oxygen atom, a methyl group, an ethyl group, a propyl 
group, butyl, a cyclohexyl radical, a norbomyl radical, a dinor bomyl radical, an adamanthyl radical, a 
phenyl group, benzyl, a hydroxymethyl group, a hydroxyethyl radical, a hydroxy cyclohexyl radical, etc. are 
mentioned as an example. 

Although R*-Y- in the above-mentioned formula (8) turns into N(R(R')*)- when Y is a nitrogen atom As an 
example of an especially desirable thing of R' at that time, it becomes independent. A methyl group. An 
ethyl group, a propyl group, butyl, a cyclohexyl radical, a norbomyl radical, A dinor bomyl radical, an 
adamanthyl radical, a phenyl group, benzyl, a hydroxymethyl group, a hydroxyethyl radical, a hydroxy 
cyclohexyl radical, a piperidinyl radical, a dimethylamino radical, a diethylamino radical, an acetamide 
radical, etc. are mentioned. Moreover, R* may form the ring and the radical expressed with a formula (8-1) - 
a formula (8-3) in that case is mentioned. 
[Formula 24] 




(8-1) (8-2) . . (8-3) 



[0041] 

Although it is desirable especially when Y is a sulfur atom, a methyl group, an ethyl group, a propyl group, 
butyl, a cyclohexyl radical, a norbomyl radical, a dinor bomyl radical, an adamanthyl radical, a phenyl 
group, benzyl, a hydroxymethyl group, a hydroxyethyl radical, a hydroxy cyclohexyl radical, etc. are 
mentioned as an example. 

Moreover, especially, although it is desirable, the radical which is R'&apos; and which is expressed with a 
formula (8-4) - a formula (8-8) is mentioned as an example. 
[Formula 25] 
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[0042] 

The above-mentioned polymerization initiator can be used, using it together with heat or an optical radical 
generating agent. As an example of a heat radical generating agent, 2 and 2-azobis (isobutyronitrile), 2, 2 *- 
azobis (2-cyano-2-butane) and dimethyl 2 and 2-azobis dimethyl iso butyrate, - azobis (4-cyano pentanoic 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2006 



JP,2004-220009,A [DETAILED DESCRIPTION] 



Page 20 of 29 



acid), and 4 and 4 '1, T-azobis (cyclohexane carbonitrile), A 2-(t-butyl azo)-2-cyano propane, 2, and T- 
azobis [2 -methyl -N-(l l)-bis(hydroxymethyl)-2-hydroxyethyl] propione amide, A 2 and 2'-azobis [2- 
methyl-N-hydroxyethyl]]-propione amide, 2 and 2'-azobis (N and N -dimethylene isobutyl amidine) 
dihydrochloride, - azobis (2-amidinopropane) dihydrochloride, and 2 and 2 *2, 2'-azobis (N and N'- 
dimethylene isobutyl amine), 2 and 2'-azobis (2-methyl-N-[l and l-bis(hydroxymethyl)-2-hydroxyethyl] 
propione amide), 2 and 2'-azobis (a 2-methyl-N-[l and 1 -bis(hydroxymethyl) ethyl] propione amide — ) 2 
and 2'-azobis [a 2-methyl-N-(2-hydroxy ethyl) propione amide], 2 and 2-azobis (isobutyl amide) 
JIHIDORATO, 2, and 2'-azobis (2,2,4-trimethylpentane), 2 and 2'-azobis (isobutane), t-butylperoxy acetate, 
t-butylperoxy benzoate, t-butylperoxy oct art, A t-butylperoxy neo DEKANO art, t-butylperoxy iso butyrate, 
t-amyl pel OKISHIPI barat, t-butyl pel OKISHIPI barat, G isopropyl peloxydicaronate, dicyclohexyl 
peloxydicaronate, Dicumyl peroxide, dibenzoyl peroxide, JIRAU roil peroxide, peroxy potassium disulfate, 
peroxy disulfiiric acid ammonium, G t-hyponitrous acid butyl, hyponitrous acid JIKUMIRU, etc. are 
mentioned. 
[0043] 

As a solvent used for a living radical polymerization For example, cycloalkanes, such as a cyclohexane and 
cycloheptane; Ethyl acetate, Alkyl lactone [, such as saturation carboxylate; gamma-butyrolactone ], such as 
n-butyl acetate, acetic-acid i-butyl, methyl propionate, and propylene-glycol-monomethyl-ether acetate; A 
tetrahydrofuran, EERU, such as dimethoxyethane and diethoxy ethane; 2-butanone, Cycloalkyl ketones [, 
such as an alkyl ketones; cyclohexanone, ], such as 2-heptanone and methyl isobutyl ketone; 2-propanol, 
Alcohols, such as propylene glycol monomethyl ether; Toluene, Aromatic series, such as a xylene and a 
chlorobenzene; non-proton system polar solvents, such as dimethylformamide, dimethyl sulfoxide, 
dimethylacetamide, and a N-methyl-2-pyrrolidone, or a non-solvent can be mentioned. 
These solvents are independent, or two or more sorts can be mixed and used for them. 
Moreover, 40-150 degrees C of reaction temperature in the above-mentioned polymerization are usually 50- 
130 degrees C preferably, and reaction time is usually 1-48 hours preferably for 1 to 96 hours. 
[0044] 

As for the acid dissociation nature machine content resin concerning this invention, it is desirable that it is 
the polymer by which the polymerization was carried out at random without each repeat unit which 
constitutes this resin becoming in block. 

It is obtained by dropping and carrying out the polymerization of what bundled up the monomer which 
generates the repeat unit expressed with the above-mentioned formula (1) thru/or (7) as a means which 
carries out the polymerization of the monomer which constitutes each repeat unit at random, or was mixed. 
As for the obtained acid dissociation nature machine content resin having few impurities, such as a halogen 
and a metal, it is desirable that a residual monomer £ind an oligomer component are 0.1 % of the weight etc. 
below in a default, for example, HPLC, with a natural thing, and the resist which the sensibility as a resist, 
resolution, process stability, a pattem configuration, etc. are not only further improvable by that cause, but 
does not have aging, such as a foreign matter in liquid and sensibility, is obtained. 
[0045] 

The acid dissociation nature machine content resin obtained by the living radical polymerization method 
may have the residue of the initiator origin at the chain end. Although you may have this residue, this 
residue is further removable using a superfluous radical polymerization initiator. After refining the polymer 
which performed end processing after living radical polymerization reaction termination and to its 
polymerization reaction termination object, or was once generated, polymer end processing can be 
performed. 

The radical polymerization initiator which can be used can be used if a radical can be generated on condition 
that chain end group processing. As radical generating conditions, high-energy radiation, such as heat, light, 
a gamma ray, or an electron beam, is mentioned. 

Initiators, such as peroxide and an azo compound, are mentioned as an example of a radical polymerization 
initiator. Although not limited especially, as a concrete radical polymerization initiator, - 
azobisisobutyronitril (azobisuisobutironitoriru), and t-butyl hydroperoxide, t-butyl par benzoate, benzoyl 
peroxide, 2, and 2'-azobis (2,4-dimethylvaleronitrile), 2, and 2 '1, T-azobis (cyclohexane carbonitrile), 
dimethyl-2,2'-azobisisobutyrate (MAIB),. the benzoin ether, a benzophenone, etc. are mentioned. 
When a heat radical polymerization initiator is used, about 20-200 degrees C of 40-150 degrees C of 
temperature of a resin end group processing reaction are 50-100 degrees C still more preferably preferably. 
The ambient atmosphere of a reaction is the inert atmosphere of nitrogen, an argon, etc., or an atmospheric- 
air ambient atmosphere, the pressure of a reaction — ordinary pressure — or it can pressurize. 1 - 800% mol 
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of the total number of mols of residue to which the amount of a radical polymerization initiator exists in the 
polymer by which end processing is carried out as an amount of radicals which a radical polymerization 
initiator generates — desirable — 50 - 400% mol — more ~ desirable — 100 - 300% mol it can introduce so 
that it may become a mol 200 to 300% further more preferably. 

The reaction time of end processing is 2 - 12 hours more preferably for 1 to 24 hours for 0.5 to 72 hours. 
Removal of residue, such as a polymer end to a thio group, is 95% further more preferably 85% more 
preferably at least 75% at least 50%. The polymer by which end processing was carried out is permuted by 
the fragment of the radical initiator originating in the radical initiator used for the end by the new radical 
species, for example, an end processing reaction. The obtained polymer has a new group in an end, and can 
be used according to an application. 

In addition, polymer end processing can remove the residue of the poljonerization initiator origin also by the 
approach of a publication in the intemational public presentation official report WO 02/090397. 

[0046] 

As a purification method of the acid dissociation nature machine content resin concerning this invention, the 
following approaches are mentioned, for example. The approach change a metal into a chelate condition and 
aqueous acids, such as an approach, oxalic acid, a sulfonic acid, etc. to which the metal in a resin solution is 
made to stick using a F-potential filter as an approach of removing impurities, such as a metal, remove it by 
washing a resin solution etc, is mentioned, moreover, as an approach of removing a residual monomer and 
an oligomer component below to default value The **** extraction method which removes a residual 
monomer and an oligomer component by combining rinsing and a suitable solvent. The purification 
approach in solution conditions, such as ultrafiltration which carries out extract removal only of the 
following [ specific molecular weight ], There is the purification approach in the solid state of a poor solvent 
washing the resin slurry carried out the reprecipitating method [ for removing a residual monomer etc. ] and 
** exception by making resin solidify in a poor solvent by a resin solution being dropped at a poor solvent. 
Moreover, these approaches are also combinable. 

It is influenced by the physical properties of the resin to refine etc. as a poor solvent used for the above- 
mentioned reprecipitating method, and caimot generally ******. Suitably, a poor solvent is selected. 

[0047] 

the polystyrene equivalent weight average molecular weight according [ Mw of acid dissociation nature 
machine content resin ] to gel permeation chromatography (GPC) ~ it is — the value — usually ~ 1 ,000- 
300,000 -- desirable - 2,000-200,000 - it is 3,000-100,000 still more preferably. In this case, when there is 
an inclination for the thermal resistance as a resist to fall [ Mw of resin ] less than by 1 ,000 and 300,000 is 
surpassed on the other hand, there is an.inclination for the development nature as a resist to fall. 
Moreover, the ratios (Mw/Mn) of Mw and Mn of resin are 1-1,3 preferably one to less than 1.5. 
In this invention, acid dissociation nature machine content resin is independent, or two or more sorts can be 
mixed and used for it. 
[0048] 

A radiation-sensitive resin constituent is obtained by combining with the above-mentioned acid dissociation 
nature machine content resin the radiation-sensitive acid generator which is the component which generates 
an acid by the exposure of a radiation. 

As a thing desirable as a radiation-sensitive acid generator Triphenylsulfonium trifluoromethane sulfonate, 
triphenylsulfonium nona fluoro-n-butane sulfonate, Triphenylsulfonium perfluoro-n-octane sulfonate, 
Triphenylsulfonium 2-bicyclo [2.2.1] hept-2-IRU -1,1,2, and 2-tetrafluoro ethane sulfonate, 
Triphenylsulfonium 2-(3-tetracyclo [4. 4.0,12, 5.17, 10] dodecanyl)-l and 1-difluoroethane sulfonate, 
Triphenylsulfonium N, N-bis(nona fluoro-n-butane sulfonyl) imidate, triphenylsulfonium camphor 
sulfonate, 
[0049] 

4-cyclohexyl FENIRUJIFENIRU sulfonium trifluoromethane sulfonate, 4-cyclohexyl phenyl diphenyl 
SURUHONIUMUNONAFURUORO-n-butane sulfonate, 4-cyclohexyl FENIRUJIFENIRU sulfonium 
perfluoro-n-octane sulfonate, 4-cyclohexyl phenyl diphenyl sulfonium 2-bicyclo [2.2.1] hept-2-IRU - 1, 1,2, 
and 2-tetrafluoro ethane sulfonate, 4-cyclohexyl phenyl diphenyl sulfonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 
10] dodecanyl)-l and 1-difluoroethane sulfonate, 4-cyclohexyl phenyl diphenyl sulfonium N, N-bis(nona 
fluoro-n-butane sulfonyl) imidate, 4-cyclphexyl FENIRUJIFENIRU sulfonium camphor sulfonate, 
[0050] 

4-t-buthylphenyl diphenyl sulfonium trifluoromethane sulfonate, 4-t-buthylphenyl diphenyl sulfonixmi 
NONAFURUORO-n-butane sulfonate, 4-t-buthylphenyl diphenyl sulfonium perfluoro-n-octane sulfonate, 
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4-t - Buthylphenyl diphenyl sulfonium 2-bicyclo [2.2.1] hept-2-IRU -1,1,2, and 2-tetrafluoro ethane 
sulfonate, 4-t-buthylphenyl diphenyl sulfonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1- 
difluoroethane sulfonate, 4-t-buthylphenyl diphenyl sulfonium N, N-bis(nona fluoro-n-butane sulfonyl) 
imidate, 4-t-buthylphenyl diphenyl sulfonium camphor sulfonate, 
[0051] 

Tori (4-t-buthylphenyl) sulfonium trifluoromethane sulfonate, Tori (4-t-buthylphenyl) sulfonium nona 
fluoro-n-butane sulfonate, Tori (4-t-buthylphenyl) sulfonium perfluoro-n-octane sulfonate. Tori (4-t- 
buthylphenyl) sulfonium 2-bicyclo [2.2.1] hept-2-IRU - 1, 1,2, and 2-tetrafluoro ethane sulfonate, Tori (4-t- 
buthylphenyl) sulfonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1 -difluoroethane sulfonate. 
Tori (4-t-buthylphenyl) sulfonium N, N-bis(nona fluoro-n-butane sulfonyl) imidate, Tori (4-t-buthylphenyl) 
sulfonium camphor sulfonate, 
[0052] 

Diphenyliodonium trifluoromethane sulfonate, diphenyliodonium nona fluoro-n-butane sulfonate, 
Diphenyliodonium perfluoro-n-octane sulfonate, Diphenyliodonium 2-bicyclo [2.2.1] hept-2-IRU -1,1,2, 
and 2-tetrafluoro ethane sulfonate, Diphenyliodonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 
1 -difluoroethane sulfonate, Diphenyliodonium N, N-bis(nona fluoro-n-butane sulfonyl) imidate, 
diphenyliodonium camphor sulfonate, 
[0053] 

Bis(4-t-buthylphenyl) iodonium trifluoromethane sulfonate, Bis(4-t-buthylphenyl) iodonium nona fluoro-n- 
butane sulfonate, Bis(4-t-buthylphenyl) iodonium perfluoro-n-octane sulfonate, Bis(4-t-buthylphenyl) 
iodonium 2-bicyclo [2.2.1] hept-2-IRU -1,1,2, and 2-tetrafluoro ethane sulfonate, Bis(4-t-butiiylphenyl) 
iodonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1 -difluoroethane sulfonate, Bis(4-t- 
buthylphenyl) iodonium N, N-bis(nona fluoro-n-butane sulfonyl) imidate, bis(4-t-buthylphenyl) iodonium 
camphor sulfonate, 
[0054] 

l-(4-n-butoxy naphthalene 1-IRU) tetrahydro CHIOFENIUMU trifluoromethane sulfonate, l-(4-n-butoxy 
naphthalene 1-IRU) tetrahydro thio FENIUMUNONA fluoro-n-butane sulfonate, 1 -(4-n-butoxy naphthalene 
1-IRU) tetrahydro thio FENIUMU perfluoro-n-octane sulfonate, 1 - (4-n-butoxy naphthalene 1-IRU) 
Tetrahydro thio FENIUMU 2-bicyclo [2.2.1] hept-2-IRU - 1, 1, 2, and 2-tetrafluoro ethane sulfonate, 1 -(4-n- 
butoxy naphthalene 1-IRU) tetrahydro thio FENIUMU 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 
1 -difluoroethane sulfonate, 1 -(4-n-butoxy naphthalene 1-IRU) tetrahydro thio FENIUMU N, N-bis(nona 
fluoro-n-butane sulfonyl) imidate, 1 -(4-n-butoxy naphthalene 1-IRU) tetrahydro CHIOFENIUMU camphor 
sulfonate, 
[0055] 

l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro CHIOFENIUMU trifluoromethane sulfonate, l-(3, 5- 
dimethyl-4-hydroxyphenyl) tetrahydro^thio FENIUMUNONA fluoro-n-butane sulfonate, l-(3, 5-dimethyl- 
4-hydroxyphenyl) tetrahydro thio FENIUMU perfluoro-n-octane sulfonate, 1 - (3, 5-dimethyl-4- 
hydroxyphenyl) Tetrahydro thio FENIUMU 2-bicyclo [2.2.1] hept-2-IRU - 1, 1, 2, and 2-tetrafluoro ethane 
sulfonate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro thio FENIUMU 2-(3-tetracyclo [4. 4.0.12, 5.17, 
10] dodecanyl)-l and 1 -difluoroethane sulfonate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro thio 
FENIUMU N, N-bis(nona fluoro-n-butane sulfonyl) imidate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro 
CHIOFENIUMU camphor sulfonate, 
[0056] 

N-(trifluoromethane sulfonyloxy) succinimide, N-(nona fluoro-n-butane sulfonyloxy) succinimide, N- 
(perfluoro-n-octane sulfonyloxy) succinimide, N-(2-bicyclo [2.2.1] hept-2-IRU -1,1,2, and 2-tetrafluoro 
ethane sulfonyloxy) succinimide, N-(2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1 -difluoroethane 
sulfonyloxy) succinimide, N-(camphor sulfonyloxy) succinimide, 
[0057] 

The N-(trifluoromethane sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(nona fluoro- 
n-butane sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(perfluoro-n-octane 
sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(2-bicyclo [2.2.1] hept-2-IRU -1,1,2, 
and 2-tetrafluoro ethane sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(2-(3-tetracyclo 
[4. 4.0.12, 5.17, 10] dodecanyl)-l and 1 -difluoroethane sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3- 
dicarboxyimide, The N-(camphor sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, etc. are 
mentioned. 

[0058] ^r, 
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In this invention, a radiation-sensitive acid generator is independent, or two or more sorts can be mixed and 
used for it. 

the acid dissociation nature machine content resin 100 weight section from a viewpoint from which the 
amount of the radiation-sensitive acid generator used secures the sensibiHty and development nature as a 
resist — receiving — usually — 0.1 - 20 weight section — it is 0.1 - 7 weight section preferably. In this case, 
there is an inclination which becomes [ the amount of the radiation-sensitive acid generator used ] the 
transparency over a radiation falling and being able to be hard to obtain a rectangular resist pattern if there is 
an inclination for sensibility and development nature to fall, under in the 0. 1 weight section and 20 weight 
sections are surpassed on the other hand. 
[0059] 

It is desirable to blend with the radiation-sensitive resin constituent of this invention the acid diffusion 
control agent which has the operation which controls the diffusion phenomenon in the resist coat of the acid 
produced from an acid generator by exposure, and controls the chemical reaction in a non-exposing field 
which is not desirable. 

While the storage stability of the radiation-sensitive resin constituent obtained by blending such an acid 

diffusion control agent improves further and the resolution as a resist improves fiirther, line breadth change 

of the resist pattem by fluctuation of the length soaking time (PED) from exposure to a development can be 

suppressed, and the constituent which was extremely excellent in process stability is obtained. 

As an acid diffusion control agent, the nitrogen-containing organic compound from which basicity does not 

change with the exposure or heat-treatment in the formation process of a resist pattem is desirable. 

As such a nitrogen-containing organic compound, a "tertiary amine compound", an "amide group content 

compound", "the 4th class ammonium hydroxide compound", a "nitrogen-containing heterocyclic 

compound", etc. can be mentioned. 

[0060] 

As a "tertiary amine compound", for example Triethylamine, tree n propylamine. Tree n butylamine, tree n- 
pentylamine, tree n-hexylamine, A tree n-heptyl amine, a tree n-octyl amine, a tree n-nonyl amine, A tree n- 
DESHIRU amine, cyclohexyl dimethylamine, dicyclohexyl monomethylamine, The Tori (cyclo) 
alkylamines, such as tricyclo hexylamine; An aniline, N-methylaniline, N.N-dimethylaniline, 2- 
methylaniline, 3-methylaniline, 4-methylaniline, 4-nitroaniline, 2, 6-dimethylaniline, 2, 6-diisopropyl 
aniline, a diphenylamine, a triphenylamine, aromatic amine [, such as a naphthylamine, ]; — alkanolamine [, 
such as triethanolamine and diethanolaniline, ]; — N, N, N', and N' - tetramethyl ethyl enediamine — N, N, N*, 
N'-tetrakis (2-hydroxypropyl) ethylenediamine, 1, 3 -screw [l-(4-aminophenyl)-l-methylethyl] benzene 
tetramethylenediamine, A 2 and 2-bis(4-aminophenyl) propane, a 2-(3-aminophenyl)-2-(4-aminophenyl) 
propane, A 2-(4-aminophenyl)-2-(3-hydroxyphenyl) propane, A 2-(4-aminophenyl)-2-(4-hydroxyphenyl) 
propane, 1, 4-screw [l-(4-aminophenyl)-l-methylethyl] Benzene, 1, 3 -screw [l-(4-aminophenyl)-l- 
methylethyl] Benzene, the bis(2-dimethylaminoethyl) ether, the bis(2-diethylaminoethyl) ether, etc. can be 
mentioned. 
[0061] 

As an "amide group content compound", for example A N-t-butoxy cull BONIRUJI-n-octyl amine. An N-t- 
butoxy cull BONIRUJI-n-nonyl amine, a N-t-butoxy cull BONIRUJI-n-DESHIRU amine, N-t-butoxy cull 
BONIRUJI cyclohexylamine, an N-t-butoxycarbonyl-l-adamanthyl amine, An N-t-butoxycarbonyl-N- 
methyl-l-adamanthyl amine, An N and N-G t-butoxycarbonyl-l-adamanthyl amine, N, an N-G t- 
butoxycarbonyl-N-methyl-l-adamanthyl amine, N-t-butoxycarbonyl -4, 4*-diamino diphenylmethane, N and 
N'-G t-butoxy KARUBONIRUHEKISA methylene diamine, N and N, and N'N'-tetra-t-butoxy 
KARUBONIRUHEKISA methylene diamine, N and N'-G t-butoxycarbonyl -1, 7-diamino heptane, N and 
N'-G t-butoxycarbonyl -1, 8-diamino octane, N and N-G t-butoxycarbonyl -1, 9-diamino nonane, N and N'- 
G t-butoxycarbonyl -1, 10-diamino decane, N and N'-G t-butoxycarbonyl -1, 12-diamino dodecane, A l-(t- 
butoxycarbonyl)-2-pyrrolidine methanol, t-butyl (tetrahydro-2-OKISA-3-furanyl) carbamate, N, N'-G t- 
butoxycarbonyl -4, 4 -diamino diphenylmethane, N-t-butoxycarbonyl group content amino compounds, such 
as a N-t-butoxy cull BONIRUBENZU imidazole, N-t-butoxycarbonyl-2-methylbenzimidazol, and N-t- 
butoxycarbonyl-2-phenyl benzimidazole, etc. can be mentioned. 
[0062] 

As "the 4th class ammonium hydroxide compound", tetramethylammonium hydroxide, tetraethylammonium 
hydroxide, tetra~n-propyl ammonium hydroxide, tetra~n-butyl ammonium hydroxide, etc. can be 
mentioned, for example. 

As a "nitrogen-containing heterocyclic compound", for example An imidazole, 4-methyl imidazole, 1- 
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benzyl-2-methylimidazole, 4-niethyl-2-phenylimidazole, Imidazole derivatives, such as benzimidazole 2- 
phenyl benzimidazole; A pyridine, 2-methylpyridine, 4-methylpyridine, 2-ethylpyridine, 4-ethyl pyridine, 2- 
phenyl pyridine, 4-phenyl pyridine, a 2-methyl-4-phenyl pyridine. Nicotine, a nicotinic acid, nicotinamide, a 
quinoline, 4-hydroxyquinoline, Pyridines, such as 8-oxyquinoline and an acridine; Others [ piperazines /, 
such as a piperazine and l-(2-hydroxyethyl) piperazine, ], Pyrazine, a pyrazole, pyridazine, kino ZARIN, a 
pudding, a pyrrolidine, A piperidine, 3-piperidino -1, 2-propanediol, a morpholine, 4-methyl morpholine, 1, 
4-dimethyl piperazine, 1, 4-diazabicyclo [2.2.2] octanes etc. can be mentioned. 
[0063] 

A tertiary amine compound, an amide group content compound, a nitrogen-containing heterocyclic 
compound, etc. are desirable among these nitrogen-containing organic compounds, and N-t-butoxycarbonyl 
group content amino compound is desirable in an amide group content compound, and imidazole derivatives 
are desirable in a nitrogen-containing heterocyclic compound. 

An acid diffusion control agent is independent, or can mix and use two or more sorts. 
The loadings of an acid diffusion control agent are below 5 weight sections still more preferably below 10 
weight sections preferably usual and below 15 weight sections to the resin 100 weight section. In this case, 
when the loadings of an acid diffusion control agent surpass 15 weight sections, there is an inclination for 
the development nature of the sensibility as a resist or the exposure section to fall. In addition, there is a 
possibility that the pattern configuration and dimension fidelity as a resist may fall that the loadings of an 
acid diffusion control agent are under the 0.001 weight section depending on process conditions. 
[0064] 

Moreover, the additive containing the acid dissociation nature organic radical which shows the operation 
which improves further an adhesive property with dry etching resistance, a pattern configuration, and a 
substrate etc. which do not /Carry out can be blended with the radiation-sensitive resin constituent of this 
invention. 

As such an additive, for example 1-adamantane carboxylic-acid t-butyl, 1-adamantane carboxylic-acid t- 
butoxy carbonylmethyl, 1-adamantane carboxylic-acid alpha-butyrolactone ester, 1, 3-adamantane 
dicarboxylic acid G t-butyl, 1-adamantane acetic-acid t-butyl, 1-adamantane acetic-acid t-butoxy 
carbonylmethyl, 1, 3-ADAMANTANJI acetic-acid G t-butyl, 2, the 5-dimethyl -2, 5-JI (adamanthyl 
carbonyloxy) hexane, Deoxycholic acid t-butyl, deoxycholic acid t-butoxy carbonylmethyl, Deoxycholic 
acid 2-ethoxy ethyl, deoxycholic acid 2-cyclohexyloxy ethyl, Deoxychohc acid 3-oxocyclohexyl, 
deoxycholic acid tetrahydropyranyl, Deoxycholic acid mevalonolactone ester, lithocholic acid t-butyl, 
Lithocholic acid t-butoxy carbonylmethyl, lithocholic acid 2-ethoxyethyl, Lithocholic acid 2-cyclohexyloxy 
ethyl, lithocholic acid 3-oxocyclohexyl, Lithocholic acid tetrahydropjranyl, lithocholic acid 
mevalonolactone ester, adipic-acid dimethyl, adipic-acid diethyl, adipic-acid dipropyl, adipic-acid di-n- 
butyl, di-t-butyl adipate, etc. can be mentioned. 

These alicycle group additives are independent, or two or more sorts can be mixed and used for them. 
The loadings of an alicycle group additive are usually below 30 weight sections preferably below 50 weight 
sections to the resin 100 weight section. In this case, when the loadings of an alicycle group additive surpass 
50 weight sections, there is an inclination for the thermal resistance as a resist to fall. 

[0065] , 

Moreover, the surfactant in which the operation which improves spreading nature, development nature, etc. 

is shown can be blended with the radiation-sensitive resin constituent of this invention. 

As a surface active agent, for example The polyoxyethylene lauryl ether, Polyoxyethylene stearylether, the 

polyoxyethylene oleyl ether, Polyoxyethylene n-octyl phenyl ether, the polyoxyethylene n-nonylphenyl 

ether. By the following trade name besides the Nonion system surfactants, such as a polyethylene-glycol 

JIRAU rate and polyethylene-glycol distearate KP341 (Shin-Etsu Chemical Co., Ltd. make) and poly flow 

No.75 - said - No.95 (product made from Kyoeisha Chemistry) - EFUTOPPU EF301, said EF303, said 

EF352 (product made from TOKEMU Products), the megger facsimile F171 - said - F173 (Dainippon Ink 

& Chemicals, Inc. make) ~ Fluorad FC430, said FC431 (Sumitomo 3M make), the Asahi guard AG710 and 

Sir chlorofluocarbon S-382 - said - SC-101 - said - SC-102 - said - SC-103 - said - SC-104 ~ said - 

SC-105 - said — SC-106 (Asahi Glass Co., Ltd. make) etc. can be mentioned. 

These surfactants are independent, or two or more sorts can be mixed and used for them. 

The loadings of a surfactant are usually below 2 weight sections to the resin 100 weight section. 

[0066] 

Moreover, the sensitizer which shows the operation which improves sensibility etc. can be blended with the 
radiation-sensitive resin constituent of this invention. As a desirable sensitizer, carbazoles, benzophenones, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/16/2006 



JP,2004-220009,A [DETAILED DESCRIPTION] 



Page 25 of 29 



roses bengal, anthracene, phenols, etc. can be mentioned, for example. These sensitizers are independent, or 
two or more sorts can be mixed and used for them. The loadings of a sensitizer are below 50 weight sections 
preferably per resin 100 weight section. 

Furthermore, as additives other than the above, an antihalation agent, an adhesion assistant, a preservation 

stabilizing agent, a defoaming agent, etc. can be mentioned. 

[0067] 

The radiation-sensitive resin constituent of this invention is prepared as a constituent solution by filtering 
with the filter of about 0.2 micrometers of apertures, after usually dissolving in a solvent so that total-solids 
concentration may usually become 5 - 25 % of the weight preferably three to 50% of the weight on the 
occasion of the use. 

As a solvent used for preparation of a constituent solution For example, 2-hexanone, 2-heptanone, 2- 
octanone, cyclopentanone, A cyclohexanone, propylene-glycol-monomethyl-ether acetate, Propylene glycol 
monoethyl ether acetate, 2-hydroxy methyl propionate, 2-hydroxy ethyl propionate, 3-ethoxy methyl 
propionate, 3-ethoxy ethyl propionate, ethylene glycol monomethyl ether. Ethylene glycol monoethyl ether, 
diethylene-glycol wood ether, Diethylene-glycol diethylether, ethylene glycol monomethyl ether acetate, 
Ethylene glycol monoethyl ether acetate, propylene glycol monomethyl ether. The propylene glycol 
monoethyl ether, n-butyl acetate, methyl pyruvate, pyruvic-acid ethyl, N-methyl pyrrolidone, the diethylene- 
glycol monomethyl ether, diethylene glycol monoethyl ether, gamma-butyrolactone, etc. can be mentioned. 
These solvents are independent, or although two or more sorts can be mixed and used, 2-heptanone, a 
cyclohexanone, propylene-glycol-monomethyl-ether acetate, 2-hydroxy ethyl propionate, 3-ethoxy ethyl 
propionate, propylene glycol monomethyl ether, ganmia-butyrolactone, etc. are desirable among an 
example. 
[0068] 

Especially the radiation-sensitive resin constituent of this invention is useful as a chemistry magnification 
mold resist. In a chemistry magnification mold resist, according to an operation of the acid generated from 
the acid generator by exposure, the acid dissociation nature machine in resin dissociates, and a carboxyl 
group is produced, consequently the solubility over the alkali developer of the exposure section of a resist 
becomes high, and this exposure section is dissolved by the alkali developer, it is removed, and the resist 
pattern of a positive t>pe is obtained. 

In case a resist pattern is formed from the radiation-sensitive resin constituent of this invention, after 
forming a resist coat and heat-treating beforehand by the case by applying a constituent solution on 
substrates, such as a silicon wafer and a wafer covered with aluminum, with proper spreading means, such 
as rotation spreading, flow casting spreading, roll coating, and a spray coating cloth, (henceforth "PB"), it 
exposes on this resist coat so that a predetermined resist pattem may be formed. Although X-rays, such as 
charged-particle lines, such as far ultraviolet rays, such as ultraviolet rays, a KrF excimer laser (wavelength 
of 248nm), an ArF excimer laser (wavelength of 193nm), F2 excimer laser (wavelength of 157nm), and 
EUVs (extreme ultraviolet rays, wavelength of 13nm, etc.), and an electron ray, and a synchrotron radiation 
line, etc. can be used as a radiation used in that case, for example, choosing them suitably, far ultraviolet 
rays and an electron ray are [ among these ] desirable. Moreover, exposure conditions, such as light 
exposure, are suitably selected according to the combination presentation of a radiation-sensitive resin 
constituent, the class of each additive, etc. 
[0069] 

In this invention, in order to be stabilized and to form a highly precise detailed pattem, heat-treating after 
exposure (henceforth "PEB") is desirable. By this PEB, the dissociative reaction of the acid dissociation 
nature organic radical in resin advances- smoothly. Although the heating conditions of PEB change with the 
combination presentation of a radiation-sensitive resin constituent, they are usually 50-170 degrees C 
preferably 30-200 degrees C. 
[0070] 

In order to pull out the potentia of a radiation-sensitive resin constituent in this invention to the maximum 
extent, For example, in order to prevent the effect of the basic impurity which can also form the 
antireflection film of an organic system or an inorganic system on the substrate used, and is contained in an 
environmental ambient atmosphere as indicated by JP,6-12452,B etc.. For example, a protective coat can 
also be prepared on a resist coat, or these techniques can also be used together as indicated by JP,5- 
188598,Aetc. 

Subsequently, a predetermined resist pattem is formed by developing the exposed resist coat. 

As a developer used for development, the alkaline water solution which dissolved tetramethylammonium 
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hydroxide, for example is desirable. The concentration of an alkaline water solution is usually 10 or less % 
of the weight. In this case, if the concentration of an alkaline water solution surpasses 10 % of the weight, a 
non-exposed area is [ a possibility of dissolving in a developer ] and is not desirable, either. Moreover, 
optimum dose addition of the surfactant etc. can also be carried out at the developer which consists of an 
alkaline water solution. In addition, after developing negatives with the developer which consists of an 
alkaline water solution, generally it washes with water and dries. 
[Example] '"' 
[0071] 

Hereafter, an example is given and this invention is explained concretely. Here, the section is weight criteria 
unless it mentions specially. 

Each measurement and evaluation in an example and the example of a comparison were performed by the 
following approach. 

(1) Mw, Mn, and conversion rate to a polymer : 

It measured using the GPC column (two G2000HXL(s), one G3000HXL, and one G4000HXL) by TOSOH 
CORP. with the gel permeation chromatography (GPC) which makes mono dispersion polystyrene a 
criterion on analysis conditions with a flow rate tetrahydrofiiran [ a part for /and the elution solvent 
tetrahydrofuran of 1 .0ml ], and a column temperature of 40 degrees C. The conversion rate to a polymer was 
computed by the surface ratio of each peak. 

(2) Sensibility : 

When exposing in the ArF light source, the silicone wafer (ARC29) in which ARC29 (product made fi-om 
Brewer Science) film of 78nm of thickness was formed on the wafer fi*ont face is used. The NIKON ArF 
excimer laser aligner (numerical aperture 0.55) was used for the resist coat of 340nm of thickness which 
formed by performing PB on the conditions which apply a class product solution with a spin coat on a 
substrate, and show it in Table 4 on a hot plate, and it exposed through the mask pattern. Then, after 
performing PEB on the conditions shown in Table 4, with 2,38% of the weight of the tetramethylammonium 
hydroxide water solution, at 25 degrees C, negatives were developed for 60 seconds, and it rinsed, it dried, 
and the resist pattem of a positive type^was formed. At this time, light exposure which forms Rhine - and - 
tooth-space pattem (ILIS) with a line breadth of 160nm in the line breadth of 1 to 1 was made into the 
optimal light exposure, and this optimal light exposure was made into sensibility. 

(3) Side-attachment-wall roughness (LER) observation : 

In observation of 160nmlL/l S pattem resolved with the optimal light exposure, when observing from the 
pattem upper part by Hitachi length measurement SEM:S9220, line breadth was observed on the point of 
arbitration and the measurement dispersion was expressed by three sigmas. 

(4) Molecular weight lot-to-lot difference : 

In each synthetic example, acid dissociation nature machine content resin was compounded 5 times on the 
same conditions, and Mw of the resin obtained, respectively was measured. It asked for the standard 
deviation of a measurement size 5, and considered as the molecular weight lot-to-lot difference. 
[0072] 

The synthetic example 1 
[Formula 26] 




(S1-1) (S2-1) 
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42.87g (Sl-1) (40-mol %) of compounds and 57.13g (S2-1) (60-mol %) of compounds are dissolved in 
toluene 200g, and the nitrogen purge of the 1000ml three necked flask which supplied lOOg toluene, 2- 
BUROMO propionic-acid 2-hydroxyethyl 2.71g, chloro indenyl bis(triphenyl phosphine) ruthenium 10.63g, 
and pentamethyl diethylenetriamine 2.38g is carried out for 30 minutes. It heated at 110 degrees C after the 
nitrogen purge, stirring a reaction vessel, and the above-mentioned monomer solution prepared in advance 
was dropped over 3 hours using the tap funnel. Dropping initiation was made into polymerization start time, 
and the polymerization reaction was carried out for 48 hours. After polymerization termination, by carrying 
out water cooling, it cools at 30 degrees C or less, and a polymerization solution is thrown into a 2000g 
methanol, and carries out the depositing white powder a ** exception. After the 400g methanol washed 
twice the white powder carried out the ** exception on the slurry, it carried out the ** exception, and dried 
at 50 degrees C for 17 hours, and the resin of white powder was obtained (78g, 78% of yield). This resin 
was Mw=6600 and Mw/Mn=1.37 and the content of the repeat unit expressed with a compound (Sl-1) and a 
compound (S2-1) and each repeat xmit was the copolymer of 39.1 :60.9 (mol %). Let this resin be resin (A- 
!)• 

[0073] 

The synthetic example 2 
[Formula 27] 



CH2=CH 

\ 

c=o 

H5C2- — ""T^ 

(S1-2) 




42.87g (Sl-2) (40-mol %) of compounds and 57.13g (S2-2) (60-mol %) of compounds are dissolved in 
toluene 200g, and the nitrogen purge of the 1000ml three necked flask which supplied lOOg toluene and 
2.86g of 2-methoxy thiocarbonyl sulfanil-ethyl propionate ester is carried out for 30 minutes. It heated at 
110 degrees C after the nitrogen purge, stirring a reaction vessel, and the above-mentioned monomer 
solution prepared in advance was dropped over 3 hours using the tap fiinnel. Dropping initiation was made 
into polymerization start time, and the polymerization reaction was carried out for 48 hours. After 
polymerization termination, by carrying out water cooling, it cools at 30 degrees C or less, and a 
polymerization solution is thrown into a 2000g methanol, and carries out the depositing white powder a ** 
exception. After the 400g methanol washed twice the white powder carried out the ** exception on the 
slurry, it carried out the ** exception, and dried at 50 degrees C for 17 hours, and the resin of white powder 
was obtained (75g, 75% of yield). This resin was Mw=7000 and Mw/Mn=l .28 and the content of the repeat 
unit expressed with a compound (Sl-2) and a compound (S2-2) and each repeat unit was the copolymer of 
39.1 :60.9 (mol %). Let this resin be resin (A-2). 
[0074] 

The synthetic example 3 
[Formula 28] 
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CH2=CH 



H5C2 



\ 



c=o 



(S1-3) 




42.87g (SI -3) (40-mol %) of compounds and 57.13g (S2-3) (60-mol %) of compounds are dissolved in 
toluene 200g, and it is lOOg toluene and 2. -(2, 2, 6, and 6-tetramethyl-piperidine-l-yloxy)- The nitrogen 
purge of the 1000ml three necked flask which supplied propionic-acid methyl ester 3.34g is carried out for 
30 minutes. It heated at 1 10 degrees C after the nitrogen purge, stirring a reaction vessel, and the above- 
mentioned monomer solution prepared in advance was dropped over 3 hours using the tap fixnnel. Dropping 
initiation was made into polymerization start time, and the polymerization reaction was carried out for 48 
hours. After polymerization termination, by carrying out water cooling, it cools at 30 degrees C or less, and 
a polymerization solution is thrown into a 2000g methanol, and carries out the depositing white powder a ** 
exception. After the 400g methanol washed twice the white powder carried out the ** exception on the 
slurry, it carried out the ** exception, and dried at 50 degrees C for 17 hours, and the resin of white powder 
was obtained (80g, 80% of yield). This resin was Mw=7800 and Mw/Mn=l .45 and the content of the repeat 
unit expressed with a compound (SI -3) and a compound (S2-3) and each repeat unit was the copolymer of 
39,1 :60.9 (mol %). Let this resin be resin (A-3). 
[0075] 

The synthetic example 4 
[Formula 29] 



CH2=C 



/ 



CHj 



/ 



CHi = C 



\ 



c=o 



c=o 



HsCz 





(S1-4) 



(S2-4) 



42.69g (SI -4) (40-mol %) of compounds and 57.3 Ig (S2-4) (60-mol %) of compounds are dissolved in 
toluene 200g, and the nitrogen purge of the 1000ml three necked flask which supplied lOOg toluene, 2- 
BUROMO propionic-acid 2-hydroxyethyl 2.55g, chloro indenyl bis(triphenyl phosphine) ruthenium 9.99g, 
and pentamethyl diethylenetriamine 2.24g is carried out for 30 minutes. It heated at 1 10 degrees C after the 
nitrogen purge, stirring a reaction vessel, and the above-mentioned monomer solution prepared in advance 
was dropped over 3 hours using the tap funnel. Dropping initiation was made into polymerization start time, 
and the polymerization reaction was carried out for 48 hours. After polymerization termination, by carrying 
out water cooling, it cools at 30 degrees C or less, and a polymerization solution is thrown into a 2000g 
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methanol, and carries out the depositing white powder a ** exception. After the 400g methanol washed 
twice the white powder carried out the ** exception on the slurry, it carried out the ** exception, and dried 
at 50 degrees C for 17 hours, and the resin of white powder was obtained (78g, 78% of yield). This resin 
was Mw=7400 and Mw/Mn=l .40 and the content of the repeat unit expressed with a compound (SI -4) and a 
compound (S2-4) and each repeat unit was the copolymer of 38.5:61 .5 (mol %). Let this resin be resin (A- 
4). 

[0076] 

The synthetic example 5 
[Formula 30] 





(S1-5) (S2-5) 



40.0 Ig (SI -5) (40-mol %) of compounds and 59.99g (S2-5) (60-mol %) of compounds are dissolved in 
toluene 200g, and the nitrogen purge of the 1000ml three necked flask which supplied lOOg toluene, 2- 
BUROMO propionic-acid 2-hydroxyethyl 2.67g, chloro indenyl bis(triphenyl phosphine) ruthenium 10.46g, 
and pentamethyl diethylenetriamine 2.34g is carried out for 30 minutes. It heated at 1 10 degrees C after the 
nitrogen purge, stirring a reaction vessel, and the above-mentioned monomer solution prepared in advance 
was dropped over 3 hours using the tap fimnel. Dropping initiation was made into polymerization start time, 
and the polymerization reaction was carried out for 48 hours. After polymerization termination, by carrying 
out water cooling, it cools at 30 degrees C or less, and a polymerization solution is thrown into a 2000g 
methanol, and carries out the depositing white powder a ** exception. After the 400g methanol washed 
twice the white powder carried out the ** exception on the slurry, it carried out the ** exception, and dried 
at 50 degrees C for 17 hours, and the resin of white powder was obtained (76g, 76% of yield). This resin 
was Mw=7600 and Mw/Mn=l .41 and the content of the repeat unit expressed with a compound (SI -5) and a 
compound (S2-5) and each repeat unit was the copolymer of 39.1 :60.9 (mol %). Let this resin be resin (A- 
5). 

[0077] 

The synthetic example 6 
[Formula 31] 

Since it became timeout time, translation result display processing is stopped. 
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0t;l/%^il;^5i:^v'XhtbT<D|i{t14*^iST-r5ffi(R] 



II. S> ^ o 

mom Lmik ( 2 ) 

m^'ML^iiL (3) ^ft 
i^OiSL^fi (4) 

moMLmm (5) 
. ±mo '^LmniKn Lx 

. ■^m<D 'ML^iilcM LX . 5-7 0^;!/% 
)10jgL*{4 (7) ^«fi^<*cftc;fl--r^ 
>^^!33lL¥fitfC^LT. 5~7 0^r;l/% 



5 — 7 0 ^ ;1/ % . 

^ ft: pf' ^ -r § ±1 

5 — 7 0 ^ ;l/ % . 
5 — 7 0 ^ ;U % , 

-a- f* 41 w -r ^ 1 
5 — 7 0 ^ ;i/ % . 



I § 

» $ b < a 

•a- 43 tt 

» S L < 

: *5 It § 

W $ L < « 

^ *J 5 

» ^ U < a 

tc It § 

» ^ L < a 

*5 It S 



5 — 5 



5 — 



6 0 ^- % 

0 * ;l/ % 

5 0 ^- ;!/ % 

5 0 ;l/ % 

5 0 ;]y % 

0 31 L # 



( 2 ) CO fij ^ « 

f 

( 3 ) fij -a- 

( 4 ) O fij ^ « 

( 5 ) (DWl-^li 

( 6 ) ® fij ^ 

( 7 ) ® flj ^ {± 



5 o^-;i'%-e^§o 



'vCifgft?'ttAHgT-r^«lR)tcfe;5o i^OSLJ^ffi (3) (D-$W*AWO^;l/%^ii^?,i: 
^«tt*MgT-r§m[&]lc^§, ^DiSL^fii (4) £D#W^*':7 0^;U%^C;^i)tH5 
-i'x<y^>'^iBtt*MgT-r5«iRitca5So iSIDjgL#fS (5) o^'flr^*^7 0^;l/%^c: 

i:S«14AMgT^?.Mf^tcfe§„ «gt3jgL¥ffi (7) cd#W**W 0 ^- % % ii ;^ S i: ^1 

[ 0 0 3 2 ] 

mmmitm^mmEnii . u tr v ^ s ^ r^s so ^ ^ v> ^ u t: >- ^ ^t? ;i/ « ^ 
If s s§! It ^ s ^ <D c ^ 5^ -r . — US fc (± . * iffi g tt s n <D jg tt Ik ^ n fc t> 

T « . U X 71/ 7 ^' K if « 3i II ^ gij ^ ffl v^ i. t © . 3 ;l/ F .1^ ;l/ 7 'J > Sg ( j . 
Am. Chem. Soc. 1 994. 1 1 6. 7943)-^— hP^^i^Ffk-a-fSl^i:©^ 
v^*;HSSE?fiJ^fflt/-'S'£,C)(Macromolecules. 1994. 27. 7228 
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(If r^T 2002-1 45972. ^tf ^1 2002-80523. IfPjfl 2001-261 73 
3. 2000-2649 1 4) . RCSS^sEfi^ffl^cWrStO (WO980 1 4 

78A1. W09858974A1. W09935177A1. W09931 144. U 
S6380335B1) %ifA'5^tfe>n§o 

[ 0 0 3 3 ] 

gij (D h u 4^ F ft ^ 1^ :}o tt § ^ ;b a i£ gij ffl ^ 7? C <D fi 10 

^ TMi — 189: e ^ ^ - F n 4^ y U - ^ i/ ;l/ ( = n - O • ) ^ ^ t:^ )\y ^ ^r y \^ 1/ m 
ilLTfflV^^o ^(O ^ o r^it^mm}l\.X\it. Pl^tt^n^l/^*^. 2, 2, 6, 6-gK[ 

- 1 - If U ;b :t 4=- ^ ;l/ ^ 2 , 2 , 5 , 5 - « - 1 - t! n U ;l/ ^ ^ ^ 
y . ^ F n 4^ T ^ > O - h n 4^ 37 U - ^ :t7 ;l/ » S b i/^ o g g| S i: 

- h a ^ :7 U - :^ ;l/ {b ^ ^ ^ b T ti: . PS ^ ^ n ^ l> 2 , 2 . 6 , 
6--rF^;?<^;l/-l-e^Uv'^-;l/:t4^v^'^>^:^;b (TEMPO). 2, 2, 6. 6- 
xh^x^;l/-l-lf^U>/^-;l/:t^S/'^>>;?j;l/. 2. 2. 6, 6-T-h^p<^;l/-4- 
^^■^V-l-tf^Ui^-;^;?!-^^^^-:^*;^. 2. 2, 5. S-r-F-^^^^Iz-l-tfaU 

- ;l/ ;i- 4^ ;^ ;l/ , 1 . 1 , 3 , 3 - 7^ h ^ ;^ ^ ;l/ - 2 - ^ V > F U :t ^ ^ 20 

>^ A ;i/ . N , N - >> - t - :/ ^ ;U Z ^ >' ^ ^ * ;i/ ^ ^ cf ?) n ^ o - F a ^ >/ ^ u 

- :^ ;l/ O t> t) . /!/ tf y 4^ ;l/ ( g a 1 v i n o x y 1 ) y ^) — "7 V A/m (O'St 

[ 0 0 3 4 ] 

± 15 ^ :5b ;l/ 4^ > M M v'^ ;d ;U fg ^ S'J W ffl ^ n ^ o ^ ;^ ;b 4^ t! > 

nt-^t^X^n^o M # {If ffl fij # tcPS S ^ n ^ CD jb'^ . >^ ;l/ 4^ 

> S'J 1 ^ 5^ b . ^ ;b ;!/ fg ^ SiJ 0 . 1 ~ 1 0 ^ 71/ *^ iS ^ T ^ o 

^ b 3 ^/^-^4^>^ F^Ty{b^^^*'^»$ bV^o il<D :^ ^ Y h \^ 30 

Tti. PS^« ^ ti^l/^*^. y-r ^l//^- :t 4^ i:/ F . y u ^ )V ?\--ir ^iy Ym(DiyT i/ 

;1/ - ^ F « : ^ ^ - ;t ^ >^ F . - t - >^ ^ - :t 4^ >^ F * cD T ;b 4^ ;l/ 

^i/ Vm \ ^ Vfu \^ )V — iy t3 — - Y . If X ( 4 - t - ^ ;l/ 

u ^ 4^ ) ~ :t 4^ i> - — F ^ — ^ 4^ V/ — ^t-^ — h ; i - y =^ )\y — 
:t <7 Fx - t - ^f- — :t =^ zy ^ V X, — h#(DZ;l/4^;l//^ — oixt^;!/^^ 

f)^$>^o Wic-^:/^/^ ;V/i-:ir^zy h^ff^itf^ Li^^o T ^/ {t^ ^ t L X it . 2,2' -T^ 
ex-rv>^^n-hU;l/. 2,2' -Tyex- (2.4->^p<^;W/^Un-FU;l') . 2 
,2' -ry^lfX- (4-;<F4Pv'-2.4->>^^5^;l//'^Uur:FU;l/) . TyifX-Tyffi 

>^ y ^ ;i/ ^ *^ ^ e, n . If T tr X -r y IS ^ >< 5^ ;i/ izf $ b o 

[ 0 0 3 5 ] 40 

$rc.v^n^U4^^ — ;bX(Macromolecules). 1995^. 28# 

. 2 9 9 3 Kx^^^ nx ^ ^ o i^c. iy :^ jv§^^m t ^ :^ ^ -J \£ :y vm^ m 

^m(OiXt) 0 ifC ^ ^ ( 9 ) :fo J: ^ (1 0 ) ^ -r T ;l/ :3 4^ T ^ XL ^ ^ ^ ^ij 

^bTffli/^-sc^A'^'e^So 
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I it 2 2 3 



CH3 



CHs 



/ 

H3C CH 

\ 
/ 

o 

\ 



CH3 

(9) 



II3C CHs 



/ H3C CH3 

HO — H2C CH 

\ 

c=o 

/ 

o 

\ 

(10) 



10 



7 )V =1 ^ iy T z y it-^ m ^ m^m t L r m ^ m-^ . ^ n s ( i o ) ^ ^ tv t ^ 

So 

m. m ^ ?s a ^ o a -& * « . ps ^ ^ n ^ *^ . ^^icmmt ^ m^^wi'y ij fi^m-^ic-o 20 

[ 0 0 3 6 ] 

U )f >^-^>>';t;;l/fi^ig^!fe^iJi: LT. M ^ ^ M i: ^ « n y > -fk ^(fel , *3 J: 1/ ;!/ 
X K t /-c « T 5 > ^ 2. g P,^ ^ij % ffl V- ;5 C i: T' ^ S „ 

J (1 993^) fB^O^«a»«{cJ:S) *'S»SL<^lfP)n5o ffT?t;l/7^:^'i'i=>-Si^ 

X ;!/ Jh X 7 ) 7" :^ -i? A , ^ d a h U x ( h U :/ ^ * X y v ) ;!/ 7" — A , 30 

;l/ -r — ■i' A , -i^ u a ( y ;b ;!/ :^ i^" x > ) ;l/ -r — 'i' A , -> X - ^ □ u If X ( 
2. 2'-krifUi;'>');l/7^r:H;A>y^^DDhUX(l. IG-^xTJ-VhnUV);!/ 
■r-'^7A. *;l/^::^;l/^'DntF'JKh';x (hU:7I-;^4-^XT-t'>') ^bf^^r^-^A. 
ppS/^n--0^f>;x-;l/lf;^ (^U7x:^;^JJ-^X:7^';y) ;l/7^c:>>A. ^ uu^y -$1 yi. 
=}-)Vi/ ^ u^y 9 'J 3U~)\/}£7. (FU'7x^;l/*;x:7-i'i/) ;l/-r->i7A. ^po-i'^t':^ 
;i' e X ( h U 7 X ^ .-^ X 7 -1- ) ^i/ X - A If * p> n , It 1^ n a h y X ( h U 
7x:^;l/*;X7i'>') yl'T^^'i'A. i'PP^^^^;^^;Pi/^P'^>^v;a::::i;I/lfX (hU 
^x^/l/^t^Xy-c^) )\/ 7- — L,'5L<<t ^ u u yf — )V \f: X (h'J:7xx;l/.t;X:7-f>) 
7l'-rr:'j7A*<i8'$L<^lfP.n5o 40 
[ 0 0 3 7 ] 

W*S/^oy ^fk^it^li. a^r^fl^i&^'J i: LTtSflIt- So ccDJ; ^ ^*^/Nny ^fk^*^i: 
LTti, a-/NDyy*;V45^;l/{k-&tlSfc{ia->'Nnyy*;l/3H>^iX7^;l/J&ffiffl-e 
ffTta-/NPyy';^;b5ft>^XX7^;l/A'«$f^b<, ■?-<Dft«:C?IJi:LT2-:rnt- 
2-^g^;l'-7°P^^>'^xg^;U, 2-rD^7'nt!^>^2-tKo4^>/x^;l/, 2-^n 

p - 2 . 4 . 4 - h U ^ 9^ ^* ;U ^ i> .?< 5^ ;l/ ^ ^ If S c i: *^ T € S o 
[ 0 0 3 8 ] 

7.m^rc\,t7 ~y\,t. Sttfk^iJtLT^lftfrSo ilOJ;5:&;l/'rx^i:LTtt. fi?IJ 
;^ If 7 -/l/ 5 ^ "i? A H >J I' y :^ o .-H 4^ IX F T ;U 5 - -i? A h U ( t - ^ h 4^ F ) ^ <D T 
5-'>AhUT;I/3:^P'>F;VfX(2. 6-v'-t-:/^;U7xy^i^);<5^;l.T;L.= - 50 
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">A. ex (2. 4, 6-hU-t-r^;l/:7xy + ->) ;>(^;l/7';l/S^'>A^(Dtrx ( 
mi^T V T ^ JlT Jl ^ - 't; : h U X ( 2 . 6 - ->* 7 x 7 x y ^ ) 

7';l/ = -»?A^ifcohUX (a^ZU-^U:^^^^^) 7;b = -'i'A;5^^y-7^h5-rv7'n 

h U T ;1/ 3 ^ F T 36 D , # jfcF S L < T ;b 5 - A h 'J I' V :/ a 4^ 2^ K T' ^ S o 

rS^^iiUTti. x^^l/TSV. 7'atf;l/7'5^. -i'y:/Dt!;l' 

T5>. y 5 V^cDflSWiKS 1 iiT 5 i>* ^ ^ ;l/ T 5 > . :i: ^ ;l/ z 5 . 

^;l/T5>^cDflite;^^3?S7^:/5¥colgSS^Z5>';N, N, N'. N'-f-h^;^^;l/ lO 
X^l^yi^^TSV, N. N, N', N", N"-^>^y(.^)l'i:^:i.=f-U>hVT^>. 1 
. 1. 4. 7. 10. 10-^4^-9-;/5^;l/hUx^b>'-rh^T^>'^<Dflg)teS!5HUT5 

> : T~v h ji-c i^^tj: i£(D^mmm I mr y s. - )V r = > e (d ^ m mm 

[ 0 0 3 9 ] 

?S tJ: i3 It S ^ BR ^J- <D W fiJ It o v> T « , <2> -r L t Ri ^ ^ n S t> O T' (i j5: *■« , W ^ n 

y > ^ til >nt -r M ^ ^ « tg «D fij -a- AMs -ri?" ^ « ^ j1 < § « [R] . mic. 20 

/Nn>y>{b^!^(Dt;Ht{iO. 0 5 : 1~1 : ltOieHT'a&5iii:A'5{If^Lv^o Sfc. S 
^^«fif*(c^-rs;l/^x^S/-c:{±7'5>(DfiJ^AMftf^^i:a^3b'«®<^t). iSJlc. 

fb ^ ft © * ^ ^ij . T^m^Tcitr ^ xom^itm^nmic ^ <:> m-^-r ^ c t 

U If y ^ 5/ ;?j ;1/ a M ?fij 1^ L T )il »l f 5 J: 3 L T t i „ 30 
[ 0 0 4 0 ] 

i\k(D V \£ y "7 jvm-^mihm t L r ii.^ ( 8 ) s -r ^ ^ if 6 tx § » 

[ {b 2 3 ] 

s 

II 

R' Y C S R" 

(8) 

^ (8) cfi, R-{ixX7^;l/S-^x-7^;l/S. TSyS. T5Ka:&if*^A.T-V^Tfe 40 

m^. t fcitmn^^^mL . R"ttxxx;i/»^x--r;ba. 75y»:^if^#/uT-v> 

TtJ:l/->]^^Sfl ~1 5 <D r Jl' ^ Jl m ^ li. Y V - m ^ ^-t o 

S , 7° n t! ;Hi£ . y ^ ;l/ S . a ;l/ g , y ;l/ 4? ;!/ - ;U S . -y y >1? ;l/ - ;!/ S . T 

^"^ V :/ ^ S , y X X ;U S , ;l/ a . t K n ^ V/ ^ ^ ;l/ S . t: K n + S/ x ;l/ S , t 

K a 4^ -> -y □ 4^ ;l/ a if ^ P, n S o 

a , y 5=- ;U a . n ^ ;U a , y ;l/ .t; ;l/ x a , -y y ;l/ Jj< ;l/ X ;1/ a . r ^' T y ^ 

a , 7 X X ;u a > y a , t K n ^ -y a . F P * -y X 5^ ;U a . t F P 4^ y -y 50 
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Yif^m^.^o^m-^. ±m^ (s) cfoR'-Y-ti cr") (r 



;l/ a . ^ ;l/ ffi , u iy }VS, / ;l/ 4? - ;l/ a , >^ y }l ;V }V 

^ u^^'y }\ym. If ^ i; i7 ;i/ a , ^ ^ r 5 y a . x ^ ;i/ r 5 y 

^ (8-3) TS^nsaA^^ifsnso 
[ lb 2 4 ] 



T V >' f - ;b 
F n + iy 

( 8 - 1 ) - 



10 



(8-1) 



(8-2) 



(8-3) 



[ 0 0 4 1 ] 

S . 7 ^ ;l/ a . s/ n ^ ;l/ S . y ;l/ - ;l/ S . s;? y ;l/ .-J-n ;l/ :::: ;l/ S . T W ^ ;l/ 
a . :7 X ;l/ a . ^ > ;l/ a > F n 4^ ^ ^ ;l/ S . t: F n 3: ^ S , t: F n ^ 
^ n ^ + ;L/ a ^ ^ ^O'^ * ti ^ o 

Sfc. R••^D^t^C^lf$LV>fecD(Dft^*:fi?tJi:LT. S (8-4) (8-8) T«^n 

^ a *^ * e» n ^ o 
[ft 2 5 ] 



20 



■CH— CH3 
COOQH5 



(8-4) 



•CH— CH3 . 




(8-5) 



CH3 

■C — CH3 
COOC2H5 



(8-6) 



■CH — CH3 
CN 



(8-7) 



CH2 




30 



(8-8) 



[ 0 0 4 2 ] 

)V m^m (D ^wm hi. X \t . 2 , 2 - T y If X ( v y- ^ u - f u ;b ) . 2 , 2' - r v 
ex (2->'zy-2-y"^y) . ->"p{^;i/2. 2 • - r y e x y ^ - f 

. 4. 4 '-T^trx (4-s/Ty^>^>M) . 1, I'-ryex (v'^n-^ + ntv 

;^ ;l/ 4< ^ F U ) . 2 - ( t - y 5^ ;l/ T y ) - 2 - T y y P > . 2 . 2 ' - T ^ X 
[2-^^;l/-N- (1, 1) -ifx (t:Fn^->;^^;l/) - 2- t:Fn4^->'X^;l/] y 40 

nlf;tyr^F. 2. 2*-zyifX i2-^=^)V-U-\^Yu^zyx.^}V'] ] -ynlf 

:t > r ^ F ^ 2 , 2 ' - y y e X ( N , N * - >>^ y ^ > >r y y ^ ;b r ^ > ) f n ^ 

n U F X 2 . 2 • - T y If X ( 2 - T ^ y y P > ) i> t: F P ^ P U F . 2 . 2 * - T y 

trx (N. N'-v^y^u^^yy^^i/T^v) . 2. 2'-Tyifx (2-y^;i/-N- 

[1, l-trx (liFP4^:yy^;l/) - 2- l:iFP4=-i>x^;l/] ynlf^^T^F) . 2 

, 2'-zyex (2-y^;i/-N- [i. i-ifx (i^Fp^^v^y^;!/) yp 

lf:i-VT^F. 2. 2'-Tyex [2-y^;b-N- (2-t:FP^v'X^;l/) ynlf 
:^ y T ^ F ] . 2 , 2 - T y If X ( y y 5^ ;b T ^ F ) i/' t F ^ - h ) . 2 . 2' - T V 

ifx (2. 2, 4-Fuy^;i/^v^>) . 2, 2'-7'ytrx (2-y5=-;i/yo/^>) 

. t-y^;l/^;l/:i-:^^iyT-tr^— F. t-y^;l/^;U;i-4=^v'^>yT— F. t-y^;l/^ 50 
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V - ^ V:f uM )\/^)\/-^ V ts )\/if>.i- — h . y a ^ 4^ ;l/ ^ ;1/ jj- 4^ i/ ;^ ;l/ >t^ — 
b . )\/ ^ )\/ ^ Y . V ^/ ^ ^ )]/ :^ ^ V . ^ a -i' ;!/ ^ ;l/ 4^ K . ^ 

® Si K 5 ^ if ^ ^f 6 tl 5 o 
[ 0 0 4 3 ] 

;l"fy:r^;l/^h>l¥07';l/4^;l/'5rh>^ ; i/ ^ u j m <r) i/ ^ t^t ^ )\y ^ Y 

m.-, 2 - a y - ;l ^ 7°nfcfl^>:JfUn-;l/^ry^g^;l/3i — x;l/a?(DZ;l/n-;l/^; h 

>•^4^>'K, iyyi'f-Jl'T-bYTS.Y. N - ^ - 2 - \f a V > m <0 4^ u Y > 3^m^m 

fc li mmm ^ m <'f ^ n t ■f)'' V ^ o 
sfe. ±iaM^{c*5tt^sjiSraa{±. 4o~i 5 or, »SL<{i5o~i 30 

XT'fe'D.SCx^ra(i>jim. l~96^H,»^L<{il~48^fflT'&:5„ 20 
[ 0 0 4 4 ] 

^ 6 ^ -e . ^ > A a -g- ^ n fc a -a- f* s c i: a^' $ l v> . 

W p. n ^ ^ tt a ^ W <S fli « . a y v . ^ M ^ O ^ 7b^ * ^/^ <D « M c i: ;S: 

u rfv-figii-jb^gi^fiiJWT, mpiiSH p L c T' 0 . 1 mmxmx^ 

u- X h *■« f# p> n -S) o 

[ 0 0 4 5 ] 

:^ fim-^m^m^mm LT^.^t ^ c tt'^x^ * a « u t: y 7 * ;i/ « ^ g js 
rc'ikr'm.'^i¥^ismm^n^s V c i: t # § o 

<g ^ T- # 5 ^ v'" a ^ r^B « . ^^m^i^mmmcO^iiiFT^ :f} ;Vi)^m^X^ ^ ^ 
©T-fentfffifflT-#^„ ^->**;Hg^^ffi:LT{i. ii' > ^ fcHm^ \£ - 

^ v> ;l/ M -a- r^fl ^ij O S L T « - :t 4^ -> Y ^ T V it ^ rj: E CD F»1 gij ^ if 

n 5 „ # {c Pfi S L A< , M e<) ^ 5 ;l/ M Twl ?fiJ i: L T . t- >^ ^ ;l/ i' K d 
— :t4^-9-^K, t - y =f- ;V /< — ^ :y \r ji — }• ^ ^l/)/-fjU/i — :ir^^-fY. 2. 2' - T V 
IfX (2. 4-->";^^;l'>'^L^D-hUyl/) , 2, 2'-7'yifX-<y:r^a::::hU;b (A 
I B N ) . 1 , 1 ' - Z y If X ( v' ^ n ^ 4^ -y- > * Jj? ^ h U ) , ^ ;l/ - 2 , 2 ' - 

7yex^vy^u-h (MA I B) , ^^y^xy^^^A^^tfp) 

^ -7 i^' ;?7 ;U « ^ If! 5& ^'J A< ffl V- P> n ^ # « . Iffl fig * 4ffi S 5a S S J^; to g jS *■« 2 0 ~ 2 0 
0°C, »$L<tt40~l 50°C, ^P>tc»$U<{i50~l OG-CT-^-So StSOSSH 



(25) 
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S tt ia ffi -r 5 <: i: *^ T' # s o ^ * « ^ Bfl ji& gij <o « « . -5 * ;i/ « ^ 5& gij *^ ^ * f 

$?$L<{i50~4 00%^:;l/, <fc5»^L<t±100~300%t;U. $P.tC<fe»3 
il?SL<tt2 0 0~3 0 0%t;l'tC^S<t-5tC2iAT-#So 

So * 4SS jtt a * tx fc fi ^ « 51? c ff L v> ^ * ;i/ a , fiaj ^ 5i5 fis ® a s jcs T' ffl ^ n 

5 r*^ sij * -r 5 ^ i>' * ;br,a ^ij CD K ® * n § o n fc « ti * as 
»f L. ^' ;!/ - y D . ffl tci^; i; T M ffl T # -s „ lo 
Sfc. M^<**«5aa{4a^i:jg3i^^WO 0 2/0 9 0 3 9 7 ti:iEttcD73i*tC<fe^Tt> 

[ 0 0 4 6 ] 

m^^t ^ c t li X ^ rjii^ „ MM. nmrnitrnMi i,<Dxs>^o 

[ 0 0 4 7 ] 

mmm^m-^mmmo^uvjii^fV/^—^aL-i/Biy^wrY-if^y^- (gpo ^ 

S^UX5^b>^gfi«JFi^55-?MT'^0, ^(DBii. M-M. 1. 0 0 0-3 0 0. 0 0 
0,»$L<a 2. 000 — 200. 000,^e.lC»SL<{± 3. 000-1 00. 0 
OOT'SSo CCD^-g-. ^agOMw^M, 000*}ffiT«. bi^Xh^;bT©Bl^tt*Mg 30 
T-rSHlBlA^feO. — ;er300. OOO^C^Si:. US^ 7. h t LX (Om^^ii'^nTT 
{« (pj ^ S o 

«flgOMwi:Mni:<DJt (Mw/Mn) 1-1. 5*}«. »«b<{il-l 

. 3 S „ 

i: *^ T- # S o 

[ 0 0 4 8 ] 

^nmm^mm^mthxiif^L\^^^<DtLxit. h v yjL-jvxjvt--^ h v y fi^ 40 

:t u ?i ^ > 7. ^ — h . V V y :l =. )\y 7. }V as — ^ I. y i- y )\^ :t U - x\ - y ^ 1/ 7. )V t-^ 
— V . h U 7 X ;l/ X "i? A — 7 ;l/ :t n - n - ^ ^ ^ > X ^- — h . Y ^) y jl — 

;l'X;l/*:^'?A2-lf'>^n [2. 2. 1] ^yh-2--r-'I/-l. 1. 2. 2-7^h5' 
7;l'5j-ox^fVX;l'4->^--h, hU7xr.7l/X;l/*r:<J'A2 - (3-'xh^S/^o [4. 
4 . 0 . 1 ^ • ' . 1 ' • ] F X * — ;b ) - 1 , 1 - 7 ;b a X ^ > X ;b ^- — h , h U 
7xx;UX;U*;x'i7AN. N-tfX (y'-:^7;^^i-^-n-7^>'X;^i^->'^) ^ =. f — V 
. h U 7 X ^ ;l/ X ;l/ ^^ X A :^ > 7 r — X .-f; ^ — h ^ 
[ 0 0 4 9 ] 

4 - D '\ yl/ 7 X X ;!/ V? 7 X X ;i/ X ;1/ ::i "i? A h U 7 ^ n ^ ^ V X ;l/ .t; — h 
, 4 - D ^ ;l/ 7 X ;U 7 X X 71/ X <i7 A / :f 7 ;l/ n - n - 7" ^Jf > X ;l/ 50 
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> X ;l/ ^> — h . 4 - i> ^ n ^ 4^ ;U :7 X ^ ;l/ :7 X ;b X v-^ — A 2 — If ^ p [2 
. 2. l]'^yh-2-^;l/-l, 1, 2, 2--rh^:7;l/:*-nx^r>x>'l/^^^>— 4 
->/^p^:*^v';l/:7x^;l/>^:7x — ;l/X;l/4->^^A2 - (s-T^h^S/^n [4. 4. 0 
J z . 5 1 7 . » 0 ] K -r - ;i/ ) - 1 , 1 - :7 ;l/ ;t o X ^ V X *i - h . 4 - ^ n 
^ ;l/ :7 X ^ ;l/ 37 X X X ;l/ >t> X ^ A N , N - Vf X ( y :7 ;l/ ;i- n - n - V X ;l/ 
::i ;l/ ) 5 -r — h . 4 ~ ^ n ^ 4^ v/ ;l/ 37 x x ;b ^7 x ^ ;l/ X ;l/ 5^^ x A A > :7 y — X 
;l/ - f . 
[ 0 0 5 0 ] 

4 - t ~ y ;l/ 7 X ;b :7 X ;l/ X ;l/ >t^ X »i7 A h U :7 ;l/ u p< ^ > X ;b 4 10 

- t - ^ ;U :7 X X ;u :7 X X ;b X ;l/ 4*^ — A y 7 :t n ~ n - y ^ > X ;u 

4 - t - :/^;i/:7xx;i/-:^:7xx;bx;l/.i-xX'i7A/'? — :7;i/:tn-n-:ti^t$^^^x;i/3^^ 

4-t-:/^;l/37xX;l/v^:7xx;l/X;l/4-^x^A2-tfi/^^ [2. 2. 1] 
-2--r;b-i. 1, 2, 2-7^h'^y;l/^nx^?>x;l/4->^. — 4_t->-y^;l/:7x 
X ;l/ i:/ -7 X X ;l/ X ;W X ^7 A 2 - ( 3 - h ^ a [ 4 . 4 . 0 . 1 ^ ' ^ 1 ^ • ' ] K 
-r^x^b) - 1 , 1 -iyyjV:tUX.>^zyXJl^t^:^— 4 - t - >^^;l/7x-;l/>?:7xx 
;^X;l/4-^xli;AN, N-lfX (y:f37;l/;^-n-n-7^>X;l//}->x;l/) -f^-r— 4- 

t - :/ ^ ;b 7 X X ;l/ 7 X X ;l/ X ;l/ X A ;^ > 7 r — X ;l/ — h . 

[ 0 0 5 1 ] 

h V ( 4 - t - :/ ^ ;l/ 7^ X X ;U ) X x ^ A h U 7 :^ O y ^ > X ;l/ ^^ — h . h U 20 
(4-t-y^;U7'xx;l/) X;l/4-^x'>Ay■:^:7;^:to-n-y^>^X;l/4-^^>-^. h'J 
(4-t-:/^;U*7xx;l/) X;l/4-^X1>A/^— :7;l/::tP-n-^^^^$?>^X;b*i^-— h 
U (4-t-:7^;l/:7xx;i/) x;l/.t^x^A2-^fi/^D [2. 2. 1] h - 2 - ^ 

1, 2. 2-7^^^:7;l/:t^x^>X;l/4'^^>^-^. h V (4-t-::^^;l/:7xx 
;U ) X ;l/ vt> ^ ^ A 2 - ( 3 - h ^ >^ ^ n [ 4 . 4 . 0 . 1 ^ ' \ l ^ • * ^ ] F -r x ;l/ ) 

- 1 . 1 - >^ :7 ;U :d- n X V X ;l/ *i — h . h U ( 4 - t - ^ ;l/ 7 x x ;U ) X *i x ^ 
AN, N-ex (y^7;l/:^U-n-:;^^>X;l/vt>x;l/) f,7j (4_t;_^ 
^ ;l/ :7 X X ;l/ ) X ;l/ X A :^ > 7 r - X ;l/ 5h - h . 

[ 0 0 5 2 ] 

X X ;l/ 3 - F X A h U :7 ;l/ n 7^ 5? > X ;l/ *i - h . "7 x x ;l/ 3 — F x ^7 A 7 30 
-f7;l':tn-n-:/^>X;l/4->^-— >>^7^xx;l/3 — Fx^A>^^— 7^;U:4-o-n-;i-^ 
^>'X;l/4-^*-h. >^7xx;l/3 — Fxr>A2-lfi/^u [2. 2. 1] h - 2 - 

1. 2, 2-T-F^3^;l/::*-DX^VX;l/>-h^>.-F. i:^'7xx;l/3-Fx'i7A2- 
( 3 - X F ^ ^ n [ 4 , 4 . 0 . 1 ' ' ^ 1 ' ' ' ° ] F 7=^^ ;^ x ;!/ ) - i , 1 - i/^ 7 :t ci 
x^^>X;^3^^--F. y7^xx;l/3 — Fx^AN, N-tfX (y^7;b:tn-n-:/:?> 
X ;l/ *i X ;l/ ) ^ ^y^— h . 7^ X X ;l/ 3 — F X A * >^ y — X ;b — F > 
[ 0 0 5 3 ] 

IfX (4-t-:/^;l/'7xx;l/) 3-Fx»i7AFU7;l/:tu><^>'X;l/;^^^-F. IfX 
(4-t-y^;l/7^xx;l/) 3-Fxii7Ay':^y;l/:^n-n-:/^>X;l/>1->:!'x-F. IfX 
(4-t-:^^;l/'7xX;L') 3 — FX^A/^— :7;1/ ::i-n-n-:t^^>X ^F. If 40 

X (4-t-7^f-;l/7^xx;l/) 3-Fx^A2-lfi/^n [2. 2, 1] -^yF-2->t' 
1. 2. 2-'rF^7';l/:^-ux57>x;l/vi->:t^-F. ex (4-t-7'^;l/7xx 
3-Fx'>A2 - (3-7"F^v/^n [4. 4. 0. l' ^ l^'^M Fxt^jx;!/) 
-1, l-S^:7;^:t^X:$^VX;I/5^:|^— F. IfX (4-t-:r^;l/7xX;l/) 3—^-^7 
AN, N-tfX (y-^7;b:tn-n-7^^>'X;l'4->x;l/) ^ ^ tT x ( 4 - t - 

^ ;U 7 X X ;U ) 3 - F X 'iz A V 7 r - X ;l/ 5h - F . 
[ 0 0 5 4 ] 

1- (A-n-yh^zyi-y^lyy— 7^F^t:Fnf*:t7xX^AFU:7;l/ 
:tPy^?>X;l/.t>:^-Fs 1- (4-n-:rF4^v-':^7^U>-l-Y;l/) t^F^I^Fp 
^;i-7xX^Ay-f7;l/;tP-n-y:$7>X;l/4N;?'>'-F. 1- (4-n-:/F4^S^:^:7^r 50 
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. 1- (4-n-yh4^i/-f:7^U>-l--r;l/) •7^b^t:FP^*>^x:=:»>A2-ld:>' 
^ U [2. 2. 1] ^yh-2-Y;l'~l, 1. 2, 2--7^h5^:7;l/^PZL^>X;l/J^:t- 
-h. I - (4-n->^h4^v/-f>^^UV-l--^;U) xh^tiFP^*7xr:^A2- 

(S-'rh'^S/i^n [4. 4. 0. 1^ ^ 1^*^"] Kt=^*::i;1/) -1. X-VyiX^^u 
x^>'X;l/5r>:T>-F. 1- (4-n-:/h^S/-f:7^uy — l--r;l/) T-b^tiFn^::^ 
7x-'>i:.N, N-trx (y:^'7;l/:tD-n-:/:$?>X;l/*;-;l/) ^^^^^^j.^ i-- (4 

- h . 

[ 0 0 5 5 ] 10 

1- (3, 5-v>';><^;l/-4-liFP4^>':7x::i;l/) •rh'^liFa^:i->^x:=:^AhU 
:7;l/yJ-ap<^VX;b5^^. — F. 1- (3, 5-v^;?<^;l/-4-liFn4^->:7x:=.;l/) t'F 
5t:Fn^:^7xr.'>Ay-f7;l/^P-n->^^?>X;l/v"^^^~-F> 1- (3, ^ ~ V :^ ^ 

- A - \1 Fp^^v/^x-^I/) t- h-^b FP5=':t7x-»i7A/^ — •7;l/^P-n-^^'i$?^^ 
X;l/J^:^-F> l-(3. 5->?p<^;l/-4-t:FP^S^>^x::i;l/)7"F^tFP^:i-:7 
x::i^A2-lf>'<^P [2. 2. 1] ^yh-2->l';l/-l, 1, 2. 2-5^F^:7;b:^- 
p X ^ > X ;l/ d-> - F . 1 - ( 3 . 5 - ;^ ^ ;I/ ~ 4 - b F P 4^ i> :7 X ) T- F ^ t: F 
P^;t7x-'>i^2 - (3--7^Fv>'^P [4. 4. 0. l'-^ 1^'^°] F7^;t;-;l/) 

- 1 , 1 - >^ ;l/ ;t P 31 > X ;l/ .i-> - F . 1 - ( 3 , 5 - ^ ^ ;l/ - 4 - H F p 4^ >^ 
x-;l/) 'r-FvliFP^;*-:7xX»^AN, N-tfX (y'^:7;b;*-p-n--:/^VX;l/>1-x:n 20 

-r^f^— F. 1- (3, 5->^^><5^;1/-4-IiFp4^>':7xX;1/) t-F^I^Fp^:^ 
7xxr>A;dV7r — X;!/.-^^. — F. 
[ 0 0 5 6 ] 

N - (FU:7;l/:tP;^^?>'X;l/4-Nx;l/;4-:^iy) X^i/>-r^F. N - (yf-:7;l/^p- 
n-y^VX;!/^^^;!/;^-^^/) X^:i/>''<^F. N - (/^ — :7;I/;tP-n-:t^:$?>'X;l/ 
X^v/V-T^F. N - (2-lfv'^P [2. 2. 1] -^:/F"-2->r;l/- 
1, 1. 2, 2--rF"^7;l/^px^>X7l//^-;l/^4^>') X^>^>^^F. N - (2- 
( 3 - X F >^ ^ P [ 4 . 4 . 0 . 1 ' ^ 1 ' • ^ ° ] F ;^ X 7b ) - 1 , 1 _ -7 p 
X i?? V X ;l/ - ;!/ :t ^ ) X ^ > ^ F . N - ( tj y T — X ;\/ yjr ^ ) X ^ 

> ^ ^ F . 30 
[ 0 0 5 7 ] 

N - (FU>';l/:tPp<^>X;l/4->x;l/;r+>^) ^i^^P [2. 2. l] -NyF-5-X 
V - 2 , 3 - ;d ;l/ 4^ i/ ^ ^ F . N - ( / :^ "7 ;!/ ^ P - n - 7 V X ;l/ x ;l/ :t 4=- v' ) 
lfi^<:7n [2. 2. 1] ^:/F-5-x>-2, 3-v/*;t;;l/4-^4^i^^^F. N - (/^-7 
;l/:tP-n-^^^^>'X;l/vt;x;l/;t4^i^) ti^/^'P [2. 2. 1] -^yh~5-x>-'2 
. 3->^;?j;l/.-p*':x^^F. N - i 2 - \£ iy i7 a [2, 2. 1] -NyF-2-^;L/-i, 
1, 2, 2-'rF'^7;l/:tPX^?>X;l/.i->x;l/:t4^>^) bTv'^^n [2. 2, 1] ^^F- 
5-x>-2, 3->^;^;l/.1t'4^s/^^F. N - (2 - (S-T^F'^v'i^n [4. 4. 0. 
J 2 . 5 1 7 . 1 0 ] K 7=^^ X ;l/ ) 1 , 1 - 7 ;l/ ^ P X ^ > X ;l/ X ;l/ 4^ ) if ^ p 
[2. 2. 1] ^•/F-5-x>'-2, 3->^*;l/.i^:^^^xxr^H^ N - (:i!7>'7r-X;l/ 40 

X ;l/ :t 4^ ) If ^ P [ 2 . 2 . 1 ] ^ ^ F - 5 - X > - 2 . 3 - ?V ^ ^ ^ }i 

[ 0 0 5 8 ] 

*^ T ^ ^ o 

K<5?f!ttt»#*ffiJiilOO«Ma5tc5*LT. il^. O. l-2 0Sfig|5. »tL<ti 

0. 1 - 7 a«gp-(?^:g,o ccDit^. miAmm'&m§^^m(o{^mmff 0 , immsf^^mv 
^mm^ti^i&T i^T . ^?gouv^xF/^^->;&t#en5ffi<*^Mfp];?)^fc^o 50 
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[ 0 0 5 9 ] 

^ifC^i-y ^ts^WLmm^mmL. n 7t «i is *3 ^ » s l < ^ vml ^ s is * m *r ^ s 
^MBMrn^'ccD^i^m'^mrs (ped) oskj^c j:^ u>^x h/^^-vco^iH^ib^jip 

[ 0 0 6 0 ] 

hU-n--^7'^;l/T^>. hV-n-:t^'f-JlT^>. hU-n-y^;bZ^>. hU 

- n — -r ;l/ T ^ > . ^ o 4^ i/ ;l/ i/ ^ 5^ ;l/ T ^ > , iy zy ^ u ^ ^ zy jl ^ ;]/ T ^ ^ 
h V iy ^ u zy ;l^y :ym(D h V (->^o) T;l/4^;l/T^>«;T-Uv> N-;»<^;l/ 
T^Uy. N, N-v^^;^^;L/Tr:U>. 2-^9^;l/T::iU>. 3-^9^;l/T::iU>. 4- 20 
^ ^ ;l/ 7 — U > . 4 - h n Z - U > > 2 . 6 - ^ ;!/ T - U > . 2 , 6 - V ^ n 

N, N\N'-7^h^^f-;l/X5^ly>>>^T^>. N, N, N\ N*-xh^^X (2-ll 
Kn + iy^nt!;!/) x^U>v>^T^>. 1, [1- (4-T^y:7xr:;l/) - i 

-pc^;l/x^;l/] ^>^>ir h "^UzyzyT ^ :y . 2, 2-tfx (4~T^y:7xx;i/ 
) yp/^>, 2 - (3-T^y:7x:^;l/) - 2- (4-y^y:7xX;l/) yn/^v, 2- 
(4-7^y'7xx;l/) - 2- (3-liFn4^i/-7xx;b) yn/^>. 2 - (4-T^y 
"7xx;l/) - 2- (4-liHn4^S/>^xx;l/) yn/^>. l. 4-ex [1- 
y^xx;l/) - l- ;>(^;l/x^;l/] ^>-tf>, l, 3-lfX [1- (4-T^y:7xx;l/ 30 
) - l- y^;bx^;l/] -O-tfV'. ex (2->>^^^;l/7'^yx^;l/) Ji — y^;!/, ex ( 
2-i>"x^;l'r^yx^7l/) x--r;l/l?^^tf^ci:;b'«T$^o 
[ 0 0 6 1 ] 

r 7 ^ F S ^ W ft !t?3 J ^ L T . m^l£. N - t - -y h 4^ i/ ;^ ;b X ;!/ - n - :t ^ 

4-* X ;U s;? - n - T ^ > . N - t - ^ F ;^ ;l/ >1< x ;l/ s;? ^7 n ^ 4^ >/ ;l/ 7 ^ > . N 

- t -Zf h ^zy ;\y:f.^;V - 1 - 7 v > ^ ;l/ 7 ^ . N - t - h 4^ * ;l/ x ;b - N 

- >^ ^ ;l/ - 1 - T ^ > 5^ ;l/ 7 ^ > . N , N - - t - y h 4^ ;l/ X ;l/ - 1 ^ 7 V 
> ^ ;1/ 7 ^ > . N , N - - t - y" h 4^ i> ;^ ;l/ 4^ X ;!/ - N - y ^ ;l/ - 1 - 7 v> 5^ ;l/ 7 

N-t-'yF4^i>;?7;U4<x;l/-4, 4*->^7^yv^'7xx;l/yi$r>, N. N'--:/ 40 
-t-y'h4^v/:5?7;b.i^'x;!/^4^+^y^U>'i:/7^>'. N, N. N'N'-xh^-t— r^h 
4^ ;l/ # X ;l/ ^ 4^ 1?- y ^ U V 7 ^ V , N . N ' - >^ - t - ^ h 4^ >57 x ;l/ i , 
7->^7^y^7'^>. N, N'-v^-t->^h4^>^:;?j;l/.1?x;l.-l. 8 - 7 ^ y ;i- ^ 

N. N'-v^-t-y^h4>>';^;l/.1^x;l/-i, 9_i;?7^yy^V^ 
t - y' h 4^ >^ ;^ ;l/ X ;L/ - 1 , lO-i^T^y'rtiy^N, N'-zy-t-yh^zytiJV 

X ;l/ - 1 , 1 2 - 7 ^ y F T^' > . 1 - ( t - y F 4^ ;^ ;l/ 4< x ;U ) - 2 - n U 
>y^fy-;l/. t-:/^;l/ ("rF'^t:Fn-2-^^-9--3-:7^x;i/) *;b/^y-F, 
N , N ' - - t - y h 4^ >^ ±f ;l/ .1-; X ;l/ — 4 , 4 ' - 7 ^ y 37 x x ;l/ y ^ > , N _ t _ 
7 h ^ ;^ ;l/ X ;l/ > X ^ ^ - ;l/ . N - t - :/ F 4^ :^ x ;U - 2 - y ^ ;l/ --^ > 
X ^ y - ;l/ . N - t - y^ F 4^ ;l/ v-K X ;l/ - 2 - :7 X X ;l/ ^ > X -r ^ y - ;l/ ^ (D N 50 
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[ 0 0 6 2 ] 

-^AHFa^v'F. r-h'y-n-y^jl^TZy^::^^!^}! ]^ u ^ iy }^ m ^ m ^ C t i)^ 

r # g ^ « S {b ^ J t LX ii. m^l^£. ^ y - ;l/ . 4 - p< ^ ;l/ ^ ^ y - ;U , 
l-^VS^;l/-2-p<^;l/Y^^^y-;l/. 4-y^;l/-2-:7x:::;l/-r^^y-;l/, ^> 

?^ V . 4 - ^ ^ ;l/ tf U i/' > . 2 - x ^ ;b tf U > , 4 - x ^ ;l/ tf U > . 2 - 10 

:7 X ;l/ tr U >^ > . 4 - 7 X :^ ;l/ U > . 2 - ;>< ^ ;l/ - 4 - :7 x - ;!/ t! U > . 3i ^ 
- n^^'K. -n^y^T^F. ^yuv. 4-t:Fn4^i/4^yUv, s - ^ ^ ^ 

y V T ^ V iy :ym(0\£ V iy >m : iy :y . i - ( 2 - n F u 4^ x ^ ;l/ ) ^ 

>^ y I? O --^ V ?1 {J *^ . If V > . ^ ~ ;!/ . U > . 4^ y U > . ^ «J > 

. tf n U > . If 'J > . 3 - e U y - 1 . 2 - >^ P > >^ :t - ;1/ . ^ ;l/ 5^ U > . 

4 - >^ f- ;l/ ^ ;!/ U > . 1 . 4 - y p< ^ ;l/ tf ^ > . l . 4 - T 1f if a [ 2 . 2 

[ 0 0 6 3 ] 

mmit^^omff^itf^ L < . ^ rcr ^ i^m^m it ^^(d^x i^n - t - -y h ^iy ij ji^ 20 
m^my ^ y it^mti^is'^ L < . ^mmmmmit^^co^xii^ ^ ^^^y-jimt^»m li^ 

o 

mu,m.umm(DWi'^mii. mm i 0 0 mm^nicfi . mm. 1 ssflgpj-^^T. ^ifSL 

[ 0 0 6 4 ] 

t ^ c t ti^ X ^ ^ . 

!i<r> i. o iSiWiImm iL \^ T lit . m^\t. i - T > ■S' > :ym t - y =^ . I - T 

^•r > > ^^:ym t - y h Jl - )V ?i )V . 1 - T ^-r > y Jl >m a - 

- T -^f-ri/ ^ > iymmsy - t - zr ^ )U . 2, 5-i^;>{-5^;I/-2. 5 - v'CZ^S^^V^ 

4? - ;U ^ 4^ v- ) ^ 4^ Ht > , f=' ^ 5^ 3 — ;l/ ^ t - :/ 5=- 71/ > 4^ n — ;l/ ^ t - ^ h 4^ 

ti Jl — jV =^ ;]y . 4^ -> n — ;l/ ^ 2 - x h 4^ i ^ , 7=" 4^ 5^ n — ;l/ ^ 2 - -> ^ 

- :7 ^ ;!/ . U h n — ;l/ ^ t - :/ h 4^ ;l/ .1^ ;!/ ^ , U h 3 — ;!/ K 2 - x h 4^ x ^ 
;l/ . U h 3 — ;l/ ®! 2 - -> n ^ 4^ ;l/ 4^ X ^ ;!/ . U h a — ;l/ ^ 3 - :t + V ^ n 4^ 
v-;!/. Uhn-;l/^xh^k:FDt!'7x;i/, UFn-;l/K;>{>'^uy^i'hyxXx;l/, T 

fc! > it ^ ^ ;U . T b! > ^ i/- X ^ ;l/ , T i>' t! > ^ o fc! ;I/ , T fc! ^ n - ^ 
;!/ . 7 v'' tf > ^ iy" t - :/ ^ ;m ^ ^ If c i: t!)^ $ ^5 , 

cnP>Ofli^ij^}Si?P?riJ«, *J4'^Sfc{±2ai:i±«rS-&bT^Sffl-r§cf:A<T$-5o 

< (i 3 0 ««g|5WTT-S^o flg3Sffll^Ap^ijOBB^«A'« 5 0 ««g|5;& c ^ ^ i: , 
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[ 0 0 6 5 ] 

W ffi « 14 g'J i; b T {± . m^i,^. U :t ^ >- X ^ > ^ "j? U ;l/ X — X ;b , >K >J ;t 4^ v' X ^ 
lx>X7^r'J;UX — t";!/, jJ^U:t*'>xf-l^y:tU-r;bx — t^;!/, ^iHU^^-^^^v'X^Uyn 
-:4-^^;l/:7x — /L-x — -T^;!/, >-}^U:t^>'X^b>'n-y:^;l/:7x — ;1/X — f";!/. >-f?Ux 

\y> <f V =1 — "7 'y h . ^^Ux^U^'^'U n-yl/v^XT^TIx- — h^oyx;^:^?^ 

waaSi±^ij<D{s*^. j-xTisa^T'. KP3 4 1 cmmit^xm («) s) . .-j^u^n-N 

o. 75. IrINo. 95 (±fc$i$?±{t:^(1*)S),x:7h-yyEF30 1. IWIEF303 

, |pIEF352 (h-^A:/a^'i7>y (C^) S) , ^:^'7r-y^7;F l 7 1. [IFl 73 10 

iizB^^ :y^it^Xm (.m:> m) . 7n5-HFC430. I11FC4 3 1 (fi^XU- 
XA(^)^). T ^ \^ V A G 7 1 0 . ^ — yuyS-SSZ, [^SC-101. 1^ 
SC-102. |r]SC-103, Ir]SC-104, HSC-IOS. llSC-106 (Jfi 

[ 0 0 6 6 ] 

•r 5 (1 i: *'«T- # S „ H/>lt^?fiJi: LTf±, 0ij;^»f. * ;l/ v^- ;l/ « . --O :7 x y > 

(ommmii. * j£ T' $ « 2 a ± ^ g ^ L T <g ffl -r s c i: T' ^ ^ o tt ^ irij © sa « t± 

, ISflil O0««gpao. «FSL<{i5 0«agp«TT'35:5o 
[ 0 0 6 7 ] 

3 ~ 5 0 a « % . 5? $ L < {± 5 ~ 2 5 a a % i: ^ <fc 5 tc. rs I'j ^ l fc © *. . ^ if 
?Lgo. 2/imgs©7^';i/^?-T'5ja-r-5ci:(i:j;t3T. M^mmm t V T mm-^ n ^ 

o 

2-;i-i7^?y>. i/^n^^^yy, ^/^n^-s^^-y-y^, T^ntruv^^Un — 

biKP^v'ynlfi^-VK^^;!/. Z-\^Yu^i/^zi\L'^-y^:i,^)\,^ 3-xh4^>>yn 

X ;!/ , X ^ 1/ > U 3 — ^ y X ^ ;l/ X — 7^ ;l/ , x ^ U > U rr — ;l/ y ^ ;l/ x — ;l/ 
, i:;^x^U>'i^U3 — ;l/>?x^;l/x — -r;!/. x^UV^Un — ;l/ty/^;l/X — x;Ur-lr 

^^;l/X-7^;l/. >^nlfU>^'Un-;l/^yxf-;l/X-T-;l/. i^^n-:/5^;l/. lf;l/lf> 
K p< ^ ;l/ , tf ;l/ If > ^ X ^ ;l/ . N - ^ ^ ;l/ n U K > . a: ^ U > U n — ^ y ^ 
x-'r;b. v^x5^UV^'Uri~;l/^yx^;l/X-'7^;l/. y-:/^o^^^h>^:&^tf;5C 40 

i: T ^ ^ o 
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